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‘National Research Council. 


oe of Modular Meas- 
ure as a recognized advance in build- 
ing technology was evidenced by a con- 
ference on this subject, conducted in 
December by Building Research Insti- 
tute of National Academy of Sciences — 
Audience 
of about 250 people represented major 
organizations in building industry — cor- 
porations producing materials, general- 
contracting firms, architects, even a life- 
insurance company which is an impor- 
tant client of the industry. More than 
4 years after initiation of ALA Modular 
Measure educational program & almost a 
decade after promulgation by American 
Standards Association of 4” cubical 
Module as basis for dimensioning in 
building, this industry-wide conference 
brought out two significant facts: 


@ even in its present incomplete stage of 
development, Modular Measure reduces 
drafting & construction costs 


e as result, it is here to stay 


There is no longer any question of 


whether it will come into use — only 


question is how & how soon it will be 
adopted universally thruout US building 
industry. 


There were 18 speakers & panel mem- 
bers on the program — architects, build- 
ers, manufacturers & contractors, who 
discussed present achievements, short- 
comings & potentialities of system for 
making dimensioning simple & orderly. 
Talks by the two general contractors, 
who described performance of Modular 
Measure in raising construction efh- 
ciency, have since appeared in “Con- 
structor’ — publication of the Associated 
General Contractors of America — & 


were sent to AIA members in reprint 


form. A report by another speaker — 
John Magney, AIA, of Magney, Tusler 
& Se*ter, Minneapolis architects & engi- 
neers, who have some years’ experience 
in use of Modular Measure — will ap- 
pear later, in the “Grid Lines” depart- 
ment of this magazine.* Following talks, 


somewhat condensed, by other partici- 


pants in conference, have been selected 
for publication here as being of greatest 
interest to architects. 


* * * 


*Proceedings of entire conference can be ob- 
tained for 75¢ postpaid from the Building 
Research Institute, 2101 Constitution Ave, 
NW, Wash 25, DC. This includes talks of 
all participants — reprints of contractors’ re- 
ports only can be obtained without charge 
from William Demarest Jr, Modular Co- 
ordinator in Department of Education & Re- 
search, at the Octagon. 
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Modular Measure — its value in contemporary building 


DEVELOPMENT OF MODULAR 
MEASURE TO PRESENT TIME 


The science of construction, both in shop 
& in field, has been advancing steadily 
thru use of new methods, new equipment, 
&, above all thru new thinking, until we 
now see great structures rising so rapidly 
& surely that the time schedules are a 
thing of wonder to those who do not 
understand planning & efficiency which 
make them possible. 


But, with all that, there has been some- 
thing left to be desired in our industry. 
Other industries have made improve- 
ments in methods & materials & equip- 
ment. New undreamed-of industries 
have come into being. ‘These industries, 
mostly in mechanical & manufacturing 
field, have gone ahead by leaps & bounds 
because they have had one great advan- 
tage. “Their products have been made of 
parts which fit together. Our buildings 
are made of finest materials & finest, most 
ingeniously designed equipment, but they 
are a collection of these materials & parts, 
made independently, brought to site & 
made to fit together by process of cutting 
& patching. Our buildings do look well 
& do really work, but result comes about 
thru expenditure of blood & tears & curses 
& wasted money. 


Since beginning of our mechanical age, 
this thought has undoubtedly bothered 
many thinking men. In the 20s, Fred 
Heath & others talked & wrote about it. 
To change existing order seemed such a 
Herculean task. Then, Albert Farwell 
Bemis decided to really do something 
about it. Mr Bemis was a successful 
New England engineer & manufacturer. 
He also was a man with a vision & with 
strength & purpose to make his vision 
come true. It is too bad he is not here 
today to see this assembly of notable 
people from all parts of the country 
carrying on his work. 
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Max Foley, FAIA, New York City 


the cubical modular method: 


About 1921, Mr Bemis began pioneer 
research in dimensional coordination. His 
main object at that time was to use di- 
mensional coordination as a means of 
lowering cost & improving quality of 
housing for lower-income families. He 
looked into prefabrication & assembly 
methods. He examined all angles & 
phases of construction as it then existed. 


He came to conclusion that nothing 
worthwhile could be accomplished until 
the great assortment of materials & equip- 
ment which builder had to purchase were 
made in sizes which were related to each 
other & which could be fitted together 
without cutting & patching. The last 
15 years of his life were devoted to re- 
search to develop a basis for dimensional 
coordination of building products & to 
prove that such coordination should be 
a part of building industry. 


He wrote 3 books in a series entitled’, 
“The Evolving House.” 


The urgency of the need for better 
homes, built with less waste of human 
effort, has been clearly apparent. The 


best way to meet that need 1s through 


improvement in the physical technique of 
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providing shelter, & the broad coopera- 
tive use of that technique by all con- 
cerned. This book suggests an improve- 
ment in such technique — the cubical 
modular method. 


Mr Bemis was a modest man. He sug- 
gested a technique. He did not attempt 
to lay down a technique in a didactic 
manner. But, thru years to come, when 
that technique comes into common use, 
as it inevitably will, it should be remem- 
bered that it was the technique of Al- 
bert Farwell Bemis. 


He said “the cubical modular method.” 
Now again, for benefit of the few pres- 
ent who may not know what the “Mod- 
ular” system is, let us discuss it. Let us 
suppose that some of you are as ignorant 
about Modular Measure, if at all pos- 
sible, as I was when I was made chair- 
man of the American Standards Associa- 
tion’s committee on dimensional coordi- 
nation in 1939. 


The Webster definition of module is “A 
standard or unit of measurement.” Wil- 
liam Demarest has described Modular 
Measure as a “dimensional system which 
reduces cost of buildings by coordinating 
design-dimensions with stock unit sizes 
of common building materials.” 


The Module which was eventually 
adopted is 4” & it is used in laying out 
all 3 dimensions of a structure: length, 
width « height. One way to describe 
how it works is to think of structure as 
an egg-crate made of 3 series of planes, 
each series of planes being 4” apart, with 
materials & equipment dropped into place 
between the planes. Modular building 
components & units drop right into place 
between planes because they are sized to 
allow for necessary joints. 


Modular dimensions, so far as materials 
& equipment are concerned, are really 
nominal dimensions. In using them a 3- 
dimensional theoretical grid for design 
is created into which all materials « 
equipment must fit. This system of 
grid dimensions has significance where 
two products come together. Using a 
masonry opening & a window as an ex- 
ample, outside window dimensions must 
be such that window frame will fit 
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into opening which is nominally a mul- 
tiple of 4’, but spacing of muntins in 
window itself may be dimensioned in 
any way whatsoever without affecting 
system. 


Application & advantages of Modular 
Measure will be discussed by others to- 
day but, at this point, I would like to 
mention what some may have thought to 
be a disadvantage: that use of Module 
might restrict freedom of architect in 
design. I do not believe that the system 
presents any such restriction. In fact, 
the architect who wishes complete free- 
dom may find it more readily in use of 
Modular Measure as a tool which may 
be forgotten while he devotes himself to 
the purely aesthetic, knowing that, if any- 
thing slips, he will fall without harm 
into safety net of grid system. 


american standard module: 
After Mr Bemis died in 1936, his family 


wished to have the work which was so 
dear to him carried on. “They proposed 
to the American Standards Association 
that a project be organized for coordina- 
tion of sizes of building products. ASA 
pointed out that, to work effectively, the 
voluntary committee which might thus 
be created would need services of a full- 
time technical staff. To fill this need, 
the Bemis heirs formed the Modular 
Service Association & contributed a large 
amount of money for its maintenance. 
Under very able & energetic leadership 
of Mr M W Adams, executive secre- 
tary, Modular Service Associa*tion fur- 
nished technical help & guidance needed 
to start project & keep it going for nearly 
10 years. 


With guarantee of help from Modular 
Service Association, ASA called a con- 
ference in 1938 of representatives of 
building industry to consider advisability 
of proposed project. This conference 
recommended that the project be author- 
ized. ASA then set up the project called 
ASA Project A62 for coordination of di- 
mensions of building materials & equip- 
ment with American Institute of Archi- 
tects & The Producer’s Council as joint 
sponsors. Project has been conducted 
by a “sectional” committee representing 
all parts of building industry, including 
architects, engineers, manufacturers, 
contractors, consumer groups & govern- 
ment agencies. Thru this period, the 
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committee had very valuable assistance 
& cooperation of late Mr H M Lawrence 
of ASA staff. 


From 1939 to 1945, the sectional com- 
mittee & several study committees ex- 
amined & studied basic principles & pos- 
sibilities of dimensional coordination in 
order to arrive at proper size for a mod- 
ule & proper way to use it. Various 
sizes for module were considered «& de- 
bated. It could not be too large because 
it would then reduce freedom in design 
for architects. It could not be too small 
because it then might be necessary for 
manufacturers to increase numbers of 
stock sizes instead of reducing them. 


Finally, the committee decided upon 4” 
as size of module. On 14 September 
1945, ASA formally adopted 4” module 
as standard basic unit suitable for di- 
mensional coordination. Soon, Modu- 
lar standards were adopted for masonry 
units, while study committees for other 
building products continued work. 


educating an industry: 


In 1948, Modular Service Association 
office was closed & at this critical point; 
Housing & Home Finance Agency as- 
sisted greatly by undertaking an educa- 
tional program to explain principles of 
Modular Measure to building industry. 


In October 1949, it was recommended 
that an arrangement be made whereby a 
member of the Department of Educa- 
tion & Research of the Institute act as 
permanent secretary of Committee A62. 
Happily, this was done, « the committee 
is fortunate in having Mr William 
Demarest as Secretary, just as it has been 
fortunate in having Mr M Edwin Green 
as Chairman since 1946. National As- 
sociation of Home Builders accepted in 
1950 an invitation to join American In- 
stitute of Architects « Producers’ Coun- 
cil in co-sponsorship of Project A62. 


That brings us up to present. Fact that 
Building Research Institute has seen fit 
to convene this comprehensive research 
conference on Modular Measure shows 
that our years of work have been fruit- 
ful. The idea is sound « with present 
leadership & sponsorship, great progress 
is being made. 
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CONTROL OF DIMENSIONS IN CONTEMPORARY BUILDING TECHNOLOGY 


Ankers 


Edward X Tuttle, AIA, Detroit 


Our industrial system is primarily char- 
acterized by interchangeability of parts, 
& interchangeability of parts is only pos- 
sible with a standardized system of meas- 
ures coupled with universally accepted 
tolerance categories. Industrial stand- 
ardization applicable to a piece of ma- 
chinery is applicable also in an impor- 
tant degree to a building, whether it be 
assembled in field from large number of 
small units or from lesser number of 
factory-made sub-assemblies. It is as 
important that building wall-units be 
sized by a unit measuring system as it is 
that building piping have 
threads. 


standard 


In an effort to gain some reasonable idea 
of acceptance of Modular concept, I re- 
cently called or wrote to architects & 
engineers in several of the country’s large 
cities & to a half-dozen major manu- 
facturers of building materials. I asked 
each one if his office or company based 
design of buildings or products upon a 
standard module. All but one said “‘yes”’ 
&, except for items or work requiring 
fitting to old construction, all modules 
were multiples of 4’. I also asked these 
same people if they consciously con- 
sidered 4” Module in their design. 45% 
said that they did. Architects & engi- 
neers polled are responsible for design of 
more than $2 billion/yr in construction, 
& manufacturers polled produce at least 
as great a volume in building products. 
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A major manufacturer of building prod- 
ucts told me recently that they felt time 
for proselytizing was past & it remained 
for all concerned to make use of tools 
available. Pattern appears to be es- 
tablished & important consideration now 
is its logical refinement. 


industrialization of building: 


When I speak of standardization of 
building industry I mean development of 
factory-produced building units & sub- 
assemblies for final assembly in field. 
This concept is a very old one. Bricks 
have been molded & dried or fired off the 
building site for thousands of vears x 
for 75 years or more steel building frames 
have been shop-fabricated « delivered to 
field in ever-increasing degrees of sub- 
assembly. Most windows « frames are 
factory-made & fitted & this applies to 
an increasing proportion of doors «& 
frames. We expect to purchase kitchen 
cabinets & movable partitions from a 
catalog, not only completely prefabri- 
cated but pre-finished, ready to set in 
place with a few filler strips & shims for 
leveling. 


‘These are methods of mass production 
to which we have become accustomed in 
this country: machine manufacture of 
identical parts for stock, coupled with 
stocking of sub-assemblies, all to be 
drawn upon to supply a continuous as- 
sembly-line operated by 
limited skills, each executing one or a 
few simple tasks as his part in creation of 
what may be an intricate & precise end- 
product. Such methods have made it 
possible for an exceedingly high propor- 
tion of our population +o own automo- 


biles, refrigerators, television receivers & 
other gadgets by which we set such store. 


men having 


But we have not taken anywhere near 
full advantage of known manufacturing 
techniques in building industry. (1 
hasten to say that plastic tiles, wall board, 
light fixtures, metal decking & many 
other building items are turned out at 
high speed & under excellent methods of 
quality control.) I refer to limited use 
of sub-assembly concept & interchange- 
ability. Highly creditable « encourag- 
ing efforts have been made in this di- 
rection since the war. However, build- 
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ings having site-cast, tilt-up walls or pre- 
fabricated metal wall units & roof decks 
may very well be provided with field- 
manufactured plaster ceilings, job-fitted 
plumbing & job-glazed sash, among other 
field-fabricated all costly & 
time-consuming as compared with fac- 
heating 


parts 
tory-produced compressor or 
unit. 


We need more houses, office buildings & 
hotels, & more efficient factories &, es- 
If it be 


assumed that we are spending about all 


pecially, we need more schools. 


we can afford for these facilities now, our 
only hope of increasing rate of construc- 
tion to meet needs of increasing popula- 
tion & demand for higher standards is by 
decreasing human effort required for 
production. 


A number of factors have combined to 
retard development of standard building 
units & sub-assemblies. Natural con- 
servatism to be expected in one of the 
world’s oldest industries has been a prin- 
cipal retarding factor. A conservative 
public would readily accept a mechanical 
gadget which could be consumed in a 
comparatively short period, but has been 
reluctant to accept radical changes in 
buildings which are apt to represent an 
individual’s & community’s greatest in- 
vestments. Building codes have had, un- 
til recently, a very dampening effect upon 
new building units & systems & are still 
not wholly encouraging to some highly 


desirable & practical materials. 


A very important retardant to develop- 
ment of new building units has been 
reluctance & often refusal of field me- 
chanics to work with or install mate- 
rials & units which reduce field labor. 
This attitude coupled with seemingly in- 
terminable disputes has 
made some important innovations prac- 
This condition is an 


jurisdictional 


tically impossible. 
important one. 


dimensional standardization 
necessary: 


Some remarkable records made in recent 
years in construction of large buildings 
x housing projects have been result, to 
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an important degree, of application of as- 
sembly-line methods for use of prefabri- 
cated units & compounds drawn from 
prearranged assemblies of stocks which 
are kept pouring into project upon care- 
fully & minutely developed time sched- 
ules. 


But, all dimensioning standards used for 
one great project are not necessarily used 
for another. If most dies & jigs & fix- 
tures as well as over-runs of manufac- 
tured items used for one building could 
be used for next, second could be pro- 
duced more economically. 


There are some who will say that stand- 
ardization of building units, if carried 
much further, will so limit designer that 
esthetic values will be replaced by mo- 
notony. I cannot agree with this. I 
believe that greater use of standard build- 
ing units & sub-assemblies will tend to 
eliminate designer’s preoccupation with 
details & permit him to give greater at- 
tention to mass, color & sound planning. 


A number of factors are contributing to 
standardization in building industry & 
transferring it from field to shop. Sup- 
ply of skilled labor is declining — cost 
of field labor has increased tremendously 
in past 15 years, due in part to shocking 
decrease in efficiency. Better quality 
control can be maintained in shop & efh- 
cient salvage techniques can be applied. 


Appropriate storage, handling & trans- 
portation methods which are parts of 
manufacturing methods reduce weather 
hazards, rehandling problems « field 
waiting time. 


Consciousness of profitability of using 
only most efficient of income-producing 
facilities for purpose of maintaining com- 
petitive position has made time of the 
essence in construction of manufacturing 
& rental buildings. More rapid amorti- 
zation of buildings has made financing 
during construction period a more im- 
portant factor than it once was. 


TUTTLE/SHEAR 


As prefabrication of building components 
increases with: increase in dimensional 
standardization, we may expect a num- 
ber of desirable results. Shop manufac- 
ture of units permits more scientific struc- 
tural design which has already reduced 
weight & cost & will continue in that di- 
rection. Longer-lived factory finishes 
will encourage use of more color & 
greater proportion of impervious & more 
sanitary surfaces. Modular Measure 
can help to reduce cost of air condition- 
ing to extent that it may become almost 
universal in new buildings in another 
generation. Present plumbing & electri- 
cal installations, which are among great- 
est expenses in buildings, can be replaced 
by prefabricated pipe & fixture assemblies 
& wire harnesses. Impetus is being given 
to improvement of building technology 
by increasing interest in a building sci- 
ence. Major industrialists previously not 
connected with building industry are be- 
ginning to contribute experience & tech- 
niques to building construction on an 
important scale. Development & refine- ' 
ment of Modular building uni*s can be 
speeded by increasing research. 


ROLE OF ARCHITECTURAL SCHOOL IN PUTTING MODULAR MEASURE TO WORK 


Modular Measure is now being put to 
work. Although number who are using 
this method is unhappily small, their 
testimony is clear, enthusiastic & virtually 
unanimous. In spite of this & in spite of 
intelligent & energetic missionary work, 
we cannot yet say that building industry 
really has put Modular Measure to 
work. It appears that those who would 
profit most immediately are those who 
are, or seem to be, most reluctant to 
adopt Modular Measure. Merchant 
builder, architect & engineer have nothing 
to lose but some chains which bind them. 


In normal, & justifiable, course of things 
a manufacturer can make expensive de- 
sign, production & marketing conversions 
only in response to real demand. To 
date, producers of building materials have 
been visited with no such demand. Fact 
that some have nevertheless converted is 
a tribute to their farsightedness, courage 
& leadership. 


During the great part of organized ef- 
fort toward adoption of Modular Meas- 
ure, builders & designers of buildings 
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have been operating in a seller’s market. 
There has been little motivation for 
merchant builder to improve his product 
& there has been little improvement, Ar- 
chitect & engineer are professionals & give 
every evidence of glorying in that self- 
appointed category. Unfortunately, many 
have assumed privileges of rank some- 
what in advance of assuming obligations. 


If it be too much to expect an architect 
to concern himself with problems of so- 
ciety at community or national level, it 
is not too much to expect him to be con- 
cerned about problems of his individual 
client. In those instances where de- 
signer’s conscience quivers, he has gen- 
erally been able to calm it either by 
claiming that an artist can accept no 
module other than his own genius or by 
pleading that to change over his system 
of producing designs & working draw- 
ings would be costly thru either slow- 
ing him up or fouling him up. That 
client might be saved some money seems 
no motivation at all. Faced with this 
argument, architect & engineer can 
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John Knox Shear, AIA 
Editor-in-chief, Architectural Record 


calmly claim that art hath no price & sci- 
ence no sales tag. This is a lofty & al- 
most unassailable position, further bul- 
warked by nation’s need for buildings «& 
our professional licensing laws. 


(continued on next page) 
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I believe our hope lies in the schools. 

But I also believe that, unless there are 
some really significant changes in archi- 
tectural education, nothing much will 
happen for Modular Measure or any- 
thing else. If, in my distress, I have 
seemed harsh with builders, architects & 
engineers I must seem harsher still with 
our schools. 


present teaching unrealistic: 


Slide programs, workbooks, specimen 
drawings & all the means of stimulating 
& assuring modular understanding will 
accomplish little when student’s heart 
is not in it. Once started on a program 
‘in which synthesizing of hypothetical 
buildings is principal activity, it is often 
Beeesibie to get more than attendance 
in analyzing courses in materials, meth- 
ods of construction, engineering, specifi- 
cations & even history of the art. 


Yet, in these years of plenty when builder 
-& architect promise little immediate hope, 
we must look to the schools. A way 
‘must be found to encourage educators 
to put fact & concept ahead of project. 


While we cannot neglect our efforts 
with manufacturer, builder, architect « 
engineer, I believe we must put bigger 
part of our program to work with our 
teachers. Somehow their students do 
eventually become architects. When their 
day comes, when they wse Modular di- 
‘mensioning & know Modular materials, 
they will then begin putting Modular 
Measure to work. 


Changes in basic philosophy « teaching 
methods in our schools of architecture 
have been almost imperceptible although 
we hear about & seem to see great change. 
Most of our schools still use the hypo- 
thetical building project as main method 
of instruction. For 5 years, our students 
‘synthesize in a near-vacuum which seems 
far more appealing, once savoured, than 
analyzing reality. This is very like ask- 
ing medical students to diagnose, treat & 
operate before they have learned anatomy 
or body chemistry. It does not seem gen- 
erally acknowledged that architectural 
students should first learn basic facts & 
concepts of materials & material assem- 
blies, of space & space organization. Un- 
til concepts take place of projects in our 
schools, we will not get understanding 
of or interest in materials & equipment, 
much less in dimensional coordination 
of buildings, materials & equipment. 
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SIGNIFICANCE OF MODULAR MEASURE FOR DESIGN PROFESSIONS 


Ankers 


Norman J. Schlossman, FAIA 


In the title “Modular Measure: Its 
value in contemporary building,” key to 
our discussion here today lies in word 
contemporary. Once upon a time, there 
were no scales, no drafting instruments 
... Once upon a time not quite so long 
ago, there were no blueprints — repro- 
duction of drawings & details, if done at 
all, was a messy, laborious process. 


Once upon a time, there was no Modu- 
lar Measure. As a matter of fact, Modu- 
lar Measure has really existed as another 
accepted & for- 


tool of our industry 
malized — for only the past 9 years or 
so. We have heard today how far Mod- 
ular Measure has come — we have heard 
some difficulties it has encountered, some 
things it must yet do. But, actually, to 
me wonder is not so much lag in its total 
acceptance which has bothered so many 
of its enthusiasts, but vast area in which 
it has so truly sunk its roots in relatively 
such a short period. For Modular Meas- 
ure is hardly kind of thing that can be 
undertaken by anyone individually & on 
his own account. It requires coopera- 
tion of everyone in building industry. In 
industry as complex & as set & established 
as building industry, it must be obvious 
to all that this could never be easy «& 
rapid accomplishment. Modular Meas- 
ure will ultimately be adopted as normal 
method of building, fabrication & di- 
mensioning —of this I am convinced. 
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But it will occur, in my opinion, because 
Modular Measure is simple, logical, ob- 
vious & right — because it is the thing 
we need, more than for any other reason. 
Certainly it is proper for us to hasten 
the process, but I do not think we should 
worry too much about final outcome, or 
because pace is slower than we would 
wish. 


reasons for adoption: 


I confess that in our office (Loebl, 
Schlossman & Bennett in Chicago) we 
have not yet carried a job thru from 
sketches to completion by Modular 
Measure. But in same breath, I must 
also hasten to tell you that we have 
started a commission right now where 
we shall use this method completely. 
Maybe reasons for our becoming trial 
converts can form, in themselves, a good 
resumé of today’s meeting from a design 
organization standpoint. 


First, we think that Modular Measure 
is going to save us money. Architects 
who use the method exclusively say this 
is true. We have heard their testi- 
monials, that it helps them systematize 
their work & speed production. We note 
that these architects continue to use the 
system on job after job, year after year, & 
continue to send us pretty picture-pos*- 
cards at frequent intervals from very 
plushy resorts where they are vacation- 


ing. 


Second, we believe that Modular Meas- 
ure may reduce drafting room errors. 
We think this is only logical to expect, 
where fractional dimensions are elim- 
inated & all components of building are 
related to fixed regular coordinates. We 
also think our detailing should be simpler 
& quicker. 


cost-savings clause: 
Third, we believe that Modular Meas- 


ure should reduce cost of construction. 
There has been ample evidence on this 
point today by contractors experienced 
with Modular Measure. Possibly re- 
duction for us on the first job may not be 
as great as should ultimately be possible. 


(concluded on next page) 
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Since Chicago is not so advanced as other 
parts of the country, it may be possible 
that first Modular job we are doing may 
be first Modular job for contractor as 
well. But we do think that savings may 
be there & that we may be smart to in- 
clude in contract between owner & con- 
tractor a cost-savings clause. 


Fourth, we think that Modular Measure 
may reduce time of construction, since 
elements of building should assemble 
more readily. It should also, therefore, 
reduce supervision cost & contractor’s 
general conditions cost. 


Fifth, we think that Modular Measure 
will definitely increase flexibility of com- 
pleted structure. Regularity of location 
of building elements should permit com- 
plete & easy interchangeability of parti- 
tions, corridors & ceiling panels. Since 
building on which we are going to use 
this method is a laboratory where changes 
in layout are apt to be frequent & neces- 
sary, this is an item of no small impor- 
tance to us & to owner. It certainly goes 
without saying that, when items in build- 
ing can be put in without cutting, they 
can be rearranged without cutting. 


But what about design of building? We 
have heard something about that today. 
Won’t imposition of a regular grid ham- 
per our freedom & eliminate our oppor- 
tunities for subtleties? Design is a per- 
sonal thing. It is pretty hard for any- 
one to say anything about it didactically. 
I don’t think anyone advances Modular 


Measure with idea that it will take over 
all designs. Certainly, as someone pointed 
out here today, 90° is not only angle 
that someone may care to build with. 
Some people may care to use other angles. 
But for most buildings, for most struc- 
tures, we believe that Modular Measure 
has a very important part & without detri- 
ment to design. 


I will grant you that an orderly organi- 
zation thru dimensioning by regular mul- 
tiples may make certain picturesque ef- 
fects difficult to obtain. I also recollect 
there are only 26 letters in the alphabet, 
but think of what you can do with those 
26 letters rearranged in certain juxta- 
positions. 


It has been brought out here today that 
quality will or should improve by this 
system, where there are less cutting & 
fitting & less haphazard methods to rely 
upon in erection of building. By doing 
this, I hope we can advance in some small 
part & in some small way goal of build- 
ing industry of which we are a part. 


benefits whole industry: 


Modular Measure, it seems to me from 
what we have heard today, is a goal of 
our industry because it can make special 
benefits available to all. Modular Meas- 
ure is good for average builder. It is 
good for average building. A multi- 


million dollar office building or a 1000-— 
acre housing development is large enough — 
to create its own standards & profit there-_ 
by. That is also true of prefabrication, 
but even it can be aided by Modular 
Measure. Smaller operations, ones that 
are average thruout country, are limited 
by necessity of fitting <ogether existing 
uncoordinated products as best they 
can, accept waste & pay penalty. But as 
more & more materials become Modular, 
they too can be assembled with same 
economy & ease formerly reserved only 
for those specifically designed for each 
other. I think that is one great thing to 
come from Modular Measure: it makes 
smaller endeavors everywhere competi- 
tive with largest. 


There are problems facing Modular 
Measure. Possibly in frame buildings, 
in matter of lumber, more work must be- 
done to make system readily adaptable. — 
I think question of tolerances will de- 
serve greater study. Exterior wall panels. 


: 


of themselves have not solved all ques-— 
tions necessary if we are to adopt Modu-_ 


lar Measure. [; 


I think it has been interesting to note | 
here today the spirit of self-criticism” 
which has pervaded this meeting, feeling — 
that each of us has his own part to play. 
Architects have criticized architects. Edi- 
tors have criticized editors, & builders 
have criticized builders. I think in that 
spirit we can go forward to advance 
Modular Measure « I think in that spirit 
it will become universally adopted. 


‘ 2 penne : : 
See note on page 35 concerning availability of complete proceedings 


of this conference. Grip LINES in this issue of ALA BULLETIN, pages 


63-64, reports concluding paper on Simplified Drafting Procedures 


from conference held at North Carolina State’ School of Design. 
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In October 1954 the Building Re- 
search Institute (BRI) held an- 
other in its series of research cor- 
relation conferences. By special per- 
mission parts of resulting 150-page 
book, Plastics in Building, are con- 
densed in following pages (41-52) 
& will be concluded in a forthcom- 
ing issue of AIA BULLETIN. 


Complete proceedings, a compre- 
hensive illustrated reference, are 


available for $5 from: 


Building Research Institute 
2101 Constitution Ave, NW 
Washington 25, DC 


en 


Pa MAY BE designated by chem- 
ical type of resin rather than by 
trademark or manufacturer. Plastics, 
based on same resin but formulated by 
different manufacturers, may differ 
widely in properties. Selection of a 
plastic for specific use, should be made 
after consultation with manufacturers. 


Some old problems in building construc- 
tion can be solved thru use of plastics: 


laminated plastic restaurant counters 

e plastic floor tile 
durability under heavy service conditions 

e skylights 
weather-resistant, transparent plastics 
provide in one continuous surface glazing, 
frame & flashing 

e plastic foams 
surpass cork as thermal insulation & are 
less restricted in size, shape & color 

e plastics reinforced with glass fibers 
strengths aprroaching steel 

e strength properties, translucency & 
formability 


provide new degrees of freedom in archi- 
tectural designs 


One structural feature common to all 
plastics: all contain resins composed of 
long, thread-like molecules, central back- 
bone formed by hundreds, or thousands 
of individual atoms. Within a solid plas- 
tic article molecules are kinked, coiled, 
& entangled. 


Plastics are useful structural materials 
because snarl of long, coiled molecules 
accommodates to stresses. “Tougher plas- 
tics absorb punishment by yielding ‘o 
stresses then recovering dimensions after 
stresses are removed by motion of seg- 
ments of molecules to equalize local stress 
concentrations. Displaced segments re- 
turn slowly to original positions after 
stress is removed. This property, 1m- 
portant in design in plastics, is signifi- 
cantly different from other construction 
materials. 
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PLASTICS IN BUILDING 
by Edward B. Cooper * 


Plastics will slowly deform or creep 
under sustained loads & slowly recover 
when loads are removed. 


Rubbers, adhesives, protective finishes, « 
synthetic fibers are very closely related to 
plastics : 


e blending polystyrene with GR-S rubber 
— a tough plastic 


e urea formaldehyde & phenol formal- 
dehyde resins — plastics & adhesives 


e cellulose nitrate resins — 
lacquers & plastics 


@ nylon synthetic fiber — tough structural 
plastic 


CLASSIFICATION OF PLASTICS 
BY CHEMICAL STRUCTURE 


Some commercial plastics contain only 
one type of chemical molecule. Others 
contain more than one in blends, mix- 
tures, or direct chemical bonding. Many 
plastics also contain fillers to strengthen 
or toughen. Plasticizers are used to 
facilitate fabrication or for specific needs. 
Two broad classes of plastics based on 
behavior during fabrication: 


thermosetting 


thermoplastic 


THERMOSETTING RESINS: 


Undergo chemical change when molded. 
Cross-links formed between molecules, 
make plastics insoluble & infusible. Mate- 
rial leaving mold is chemically different 
from that which enters. 
Cross-linking imposes some limitation on 
fabrication, but contributes some valu- 
able properties: 

rigidity 

relatively low creep under load 

solvent resistance 


load-bearing applications 
Principal thermosetting plastics: 
phenol-formaldehyde 
urea formaldehyde 
melamine-formaldehyde 
polyesters 
Each type modified by fillers to meet 
wide range of particular requirements: 
fibrous-impact strength 
heat-resistance — electrical properties 


(mineral) 
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Thermosetting plastics include both one 
of oldest — & one of newest — synthetic 
plastics. Phenol formaldehyde plastics 
have been important as construction ma- 
terials for nearly 50 yrs. 


phenol formaldehyde: 


Used in very large quantities in molding 
powders with various fillers: 


wood flour 

cotton flock 

chopped paper 

fabric 

cord 

asbestos 

mica 

silica 
Compression or transfer-molding meth- 
ods produce hard & rigid molded articles, 
withstand high temperatures, limited to 
dark colors. Large moldings: television 
cabinets, washing machine agitators. 


Small articles in multi-cavity molds. 


Laminated sheets, rods, & tubes — used 
primarily in electrical industry: panels, 
housings, switch parts. 


urea formaldehyde plastics: 


Usually filled with pure alpha cellulose, 
permitting unlimited color range. Rela- 
tively high water absorption — not rec- 
ommended for uses involving continuous 
or intermittent exposure to water. Used 
in boxes, housings, electrical parts, light- 
ing fixtures. 


melamine formaldehyde plastics: 


(7 types) thermosetting — distinguished 
for: 

rigidity 

hardness 

flame-resistance 

low water-absorption 

many electrical uses 

colorful durable dishware 

laminated sheets 


polyester plastics: 


Commercial use of polyesters began 
scarcely a decade ago. Polyes‘ers are prin- 
cipal resins in glass-fiber reinforced plas- 
tics structures: 


* general laboratory director, Poly-chemicals de- 
partment, E I du Pont de Nemours & Co Ine, 
Wilmington 
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fishing rods 

boats 

automobiles 

furniture 

washing machines 

translucent roof & wall panels 


Usually supplied as liquids of low vis- 
cosity. A catalyst is added just before 
resin is applied to glass fibers. May be 
poured or sprayed on reinforcing cloth 
or mat. Cross-linking, or curing reaction, 
requires only moderate temperatures & 
pressures, completed within very few 
minutes. 


THERMOPLASTICS: 
Thermoplastics simply soften when 
heated to fabrication temperatures. No 


chemical change. Can be held at ele- 
vated temperatures during fabrication, so 
can be shaped by techniques not appli- 
cable to thermosetting: 

injection molding 

melt extrusion 

forming from sheet material 


cellulosics: 
non-crystalline thermoplastics 


cellulose nitrate: oldest synthetic plas- 
tic —discovered nearly 100 yrs ago — 
used for: 


billiard balls 

ping-pong balls 

interlayer automotive safety glass 
eye-glass frames 

fountain pen barrels 

tool handles 

coverings for wood heels 

toilet seats 


Exceedingly strong, fabricated readily by 
sheet-forming, die-cutting, machining. 
Flammability has restricted usefulness. 
Compression & injection molding cannot 
be used. Fire-retardants containing 
chlorine & phosphates reduce flammabil- 
ity, with some loss in physical properties. 


cellulose acetate: 


Developed as improvement over cellulose 
nitrate re flammability « outdoor ex- 
posure — strong, tough, multipurpose. 
Available in sheets, rods, tubes, molding 
& extrusion compounds, For specific ap- 
plications, varied molecular structure, 
various fillers & plasticizers are available. 


cellulose acetate butyrate: 


Outstanding for toughness, impact 
strength, dimensional stability, ease of 
fabrication. ‘Telephones, auto steering 
wheels, radio housings, pipes: irrigation 
& industrial. 
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ethyl cellulose: 


Unusually tough, dimensionally stable, 
even at very low temperatures. Radio 
housings, vacuum cleaner parts & tool 


handles. 


other non-crystalline thermoplastics: 


Styrene plastics: based wholly or partly 
on styrene. Large quantities used. Un- 
modified polystyrene, rigid, clear, color- 
less, outstanding electrical properties. 
Greatly improved impact strengths by: 

copolymerization 

blending with other polymers 

fibrous fillers, also 

improved heat resistance 


used for: 


refrigerator door liners 
transparent containers 
toilet seats 

auto instrument panels 
storage battery cases 
wall tile 


acrylic plastics: 


Have gained wide recognition for 
strength & clarity. Resistance to weather- 
ing has led to use as “blisters” on mili- 
tary aircraft, glazing, outdoor signs, 
molded auto (& TV) parts, cast & ex- 
truded sheets, powders for compression 
molding, extrusion. 


vinyl chloride plastics: 


Very large quantities, based on vinyl 
chloride or copolymerized with vinyl 
acetate. Rigid sheets & pipes unplasti- 
cized polyvinyl chloride used for struc- 
tural purposes in Europe for many years. 
Plastictzed vinyl chloride sheeting: up- 
holstery, luggage, rainwear. Phonograph 
records, floor tile require special plasti- 
cizers as fillers. “‘Mothballing” films to 
protect inactive military equipment ap- 
plied by sprayed water dispersions of 
vinyl chloride. 


crystalline thermoplastics: 


Several commercially important thermo- 
plastics based on resins of molecules 
bound thru crystalization. One mole- 
cule may participate in several crystallites 
which melt when plastics are heated to 
fabrication temperatures. On_ cooling, 
crystallites reform & restrain molecular 
motion, 


Crystalline thermoplastics are strong & 
tough. Some can be used at very high 
temperatures, some have excellent chem- 
ical resistance. ‘They are translucent .& 
are transparent only in very thin sections. 
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polyethylene: 


Tough, crystalline thermoplastic resin. 
Can be fabricated by all usual techniques. 
Unsupported films widely used in pack- | 


aging field. 


wire covering 
extruded pipe 
“squeeze bottles 
industrial containers 
tanks & tank-liners 


Physical properties of most thermoplastics 


are affected adversely by exposure to high 
energy radiation. Only a few show de- 
sirable changes after exposure to specific 
levels of radiation. 


Polyethylene so treated holds its shape 
better at high temperatures & is much 
more resistant to environmental stress 
cracking. Exposed to higher radiation 
levels, stiffness increases significantly but 
tensile strength & elongation decrease 


very rapidly, leading to brittle, fragile — 


products. 


Polyethylene is normally thermoplastic > 
but under high energy radiation, mole- — 


cules become cross-linked as in thermo- 
setting compounds. 


polytetrafluoroethylene: 


Very high-melting thermoplastic resin, 
resists practically every chemical reagent, 
is completely unaffected by weather « 


has outstanding electrical properties. Spe- | 
cial techniques required to mold or ex- 


trude. Available in sheets, rods, & tubes, 
as molding powder & in sheets reinforced 
with glass fiber — typical applications: 
wire covering 
tubing 
gaskets 
for use under extreme temperature, or 
in corrosive atmosphere. 


polyvinylidene chloride: 


Outstanding for chemical resistance, low- 
moisture permeability, & weather resist- 
ance. Well known as: 

packaging film 

fiber for outdoor furniture 

automobile seat covers 

window screen 


polyamides: 


Nylon is an 


unusually tough, rigid «x 
heat-resistant 


polyamide plastic. Me- 


chanical parts of molded nylon widely 


used in: 


building construction 
door & drawer rollers 
hinge & motor bearings 
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du Pont 
molded polyamide 
rollers & bearings 


(Nylon) garage 


du ans 
molded Nylon sliding door hardware 
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plastic foams & films 


Plastic foams are formed when gaseous 
blowing agents are released within vis- 
cous, molten plastic. Rigidity or soft- 
ness depend upon use of rigid or highly 
plasticized resins. Used as thermal in- 
sulation & as core material of light- 
weight structural members & panels. 


polyvinyl butyral: 

Serves building industry solely as film. 
15/1000” interlayer in safety glass — 
tough, transparent — now used in other 


forms of glazing, particularly in labora- 
tory hoods. 


CLASSIFICATION OF PLASTICS 
BY SIGNIFICANT USES 
IN BUILDING 


piping & valves for corrosion 
resistance: 


polyvinyl chloride, polyethylene, cellulose 
acetate butyrate, polyvinylidene chloride, sty- 
rene copolymers, polytetrafluoroethylene. 


surfaces for counter tops: 


melamine-formaldehyde. 


floor tile: 


polyvinyl chloride & its copolymers. 


wall tile & transparent bricks: 
polystyrene. 
glazing & lighting fixtures: 


acrylics, polystyrene, cellulose acetate buty- 
rate. 


grilles, radio & TV cabinets, 
furniture: 


phenol-formaldehyde, 


urea-formaldehyde, 
polyester laminates. 


refrigerator parts, door liners, etc: 


polystyrene & copolymers, polyester lamin- 
ates. 


translucent roofing & curtain walls: 


polyester laminates. 


window screens, webbing for lawn 
furniture: 


polyvinylidene chloride. 


rollers, bearings for doors & drawers, 
elevator gibs: 
polyamides. 


wire insulation: 
polyvinyl chloride, polyethylene. 


flashing & expansion joints: 
polyvinyl chloride. 


extruded moldings, architectural 
trim: 


polyvinyl chloride. 


OS ARCHITECTURAL ABSTRACTS 


PHYSICAL & ENGINEERING PROPERTIES OF PLASTICS 


by Albert G. H. Dietz * 


Range of properties in plastics, including 
laminates, is as great as range of metals 
& is much greater than that of either 
concrete or timber. Depending upon 
formulations & reinforcing materials, 
plastics may be extremely weak or ex- 
tremely strong, with range approximately 


200 to 1. 


Strengths of materials are dependent 
upon temperatures, stress & duration of 
load. For many construction materials 
these factors are of relatively minor 
significance. In many plastics, particu- 
larly thermoplastics, these relationships 
are of major significance. Appropriate 
stress levels & factors of safety must be 
employed. 


* professor of building engineering & construction, 
MIT 
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elastic & plastic behavior: 


To some degree, plastics behave in an 
elastic manner — deformation under load 
is directly proportional to load. When 
load is removed deformation disappears. 
In engineering design, steel, concrete, & 
timber are assumed to behave elastically. 
If stresses are kept within limits, steel 
certainly behaves elastically as concrete & 
timber do to large extent. Some plastics, 
especially thermosetting, also are essen- 
tially elastic within appropriate stress 
limits. 


Plastic behavior, in contrast to elastic, 
involves flow or creep under load, so 
deformation depends not only on load, 
but also on rate of application & dura- 
tion. When load is removed material 
may eventually recover all or part of de- 
formation. Especially under high stress, 
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it is likely to increase with time. Same is 
true of metals at high stresses & elevated 
temperatures. 


Many plastics, especially thermoplastics, 
exhibit time-dependent plastic behavior. 
Effect is greater at elevated temperatures 
& may be quite marked at temperatures 
found in buildings, such as in hot-water 
lines, roofs & walls exposed to sun. They 
become stiffer & stronger as temperature 


drops. Eventually most become brittle, 
some at temperatures in vicinity of 0° F, 
others at much lower temperatures. 


Materials which exhibit plastic behavior 
are subject to creep — continuing to de- 
form as time passes. Degree of creep 
depends on range of stresses & tempera- 
tures encountered. 


For materials exhibiting no sharply de- 
fined yield points or elastic limits, work- 
ing stresses are more dependent upon 
degree of creep which can be tolerated. 


fillers and plasticizers: 


Properties of plastics are modified greatly 
by judicious addition of fillers & plasti- 
cizers. Fillers are used primarily with 
thermosetting materials «& plasticizers 
primarily with certain thermoplastics — 
pure thermosetting phenolic resin is hard 
to mold, fairly costly « quite brittle. 


Wood flour is added —it is much more 
moldable, cheaper, shrinks less in mold, 
& in general makes a better product. For 
general purpose molding, materials like 
phenolics are loaded with wood flour. If 
high electrical properties are required, 
mica is added. For high heat resistance 
asbestos fiber is added. Chopped fabric 
or chopped tire cord markedly increases 
toughness & strength. White, pure alpha 
cellulose is added to light-colored thermo- 
sets, such as dishes made of molded 
melamine. Clay & other inorganic fillers 
reduce cost, increase temperature & flame 
resistance, provide better stability « 
lessened shrinkage. 


Plasticizers are commonly used with cer- 
tain thermoplastics, too brittle x too hard 
to be molded at temperatures below de- 
composition temperatures. Others, al- 
though moldable, may be too hard « 
brittle for their intended use. By varying 
plasticizer content, same plastic can be 
varied from hard, rigid & brittle to soft, 
distensible & tough. 


orientation: 


When certain plastics — vinyls « nylon 
— are drawn into fine filaments, strength 
rises considerably. Many high-strength 
textile materials are obtained similarly. 
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stiffness: 


When certain plastics are compared with 
traditional structural materials, stiffness 
of plastics measured by modulus of elas- 
ticity is generally low. 

Thermosetting materials, such as phe- 
nolics, urea & melamine, are in same gen- 
eral range as wood & concrete. Other 
plastics, (except laminates & reinforced 
plastics) rank lower than all traditional 
structural materials. All plastics rank 
well below all metallic alloys. 


Variations are not great under ordinary 
conditions. If creep occurs, strain 1s no 
longer directly proportional to stress — 
plastic part sags or otherwise distorts 
under load with time. In effect, stiffness, 
or modulus of elasticity, decreases & 
varies with time. Perhaps it ought to be 
called modulus of plasticity. “Taking 
this into account, with correspondingly 
reduced moduli, plastic parts can be de- 
signed for long-time loading & allowable 
deflections. 


laminates & reinforced plastics: 


For large size or high strength laminates 
« reinforced plastics, plastics combined 
with sheet or fibrous materials produce a 
composite with properties unavailable 
in either constituent alone. 


laminate: sheet material made under high 
pressure & temperature (high-pressure 
laminate ) 

reinforced plastics: formerly called lew- 
pressure laminates. 


laminates: 


Paper, fabric, wood, other sheet mate- 
rials combined with thermosetting resins, 
usually phenolic or melamine or both. 
Procedure: impregnate sheet stock, dry, 
assemble dried sheets, press under tem- 
peratures ranging up to 350° F & pres- 
sures ranging from 1000 to 3000 psi. 
Building industry uses large quantities 
for: 

table tops 

counter fronts 

furniture 

wall coverings & other applications 


Strength, toughness, resistance to mar- 
ring & resistance to water, alcohol, other 
common solvents, particularly useful. 
Low maintenance costs, refinishing costs 
largely eliminated. 


reinforced plastics: 


Plastics employing fibrous reinforcing 
agents almost always contain some form 
of glass fiber combined with liquid resin 
converted to solid by catalysts « hard- 
eners, with or without heat or moderate 
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pressure. Heat & pressure being mod- 
erate, large, compound-curved parts in 
relatively simple molds are possible — — 
in contrast to tool-steel molds & heavy 
presses for ordinary molding & high- 
pressure laminates. Uses include: 


auto bodies 
boat hulls 
corrugated sheets 


Fibers are mats or woven fabrics of many 
types of weave. Same fabrics used with 
high-pressure laminates. 


Engineering design of laminates & rein- 
forced plastics introduces problems some- 
what similar to reinforced concrete de- 
sign. In plastics combined with fabrics, 
strength properties are strongly influ- 
enced by directional properties of fabrics. 
Familiar constants become variables, de- 
pending on direction, with variations 
10-20-fold in properties. 


sandwich constructions: 


In sandwich constructions, two thin, - 
hard, strong facings are combined with 
relatively thick, light-weight, weak core 
to provide combination of lightness, 
strength, & rigidity. Facings must be 
supported laterally by core which must 
also resist shear. Adhesive bond between — 
facings & core must resist shear & tensile 
stresses between components. 


thermal considerations: 


There is widespread belief that plastics 
are thermally stable materials, actually 
they expand & contract considerably more 
than metals — allow for in design. 


Like most other nonmetallic materials, 
thermal conductivity of plastics is low, 
but varies from plastic to plastic. Few 
plastics approach heat insulating value 
of wood but all are vastly better insula- 
tors than any metals. 


durability: 


corrosion: Many plastics have resistance to 
corrosion & attack by wide variety of 
solvents. For any one of corrosive con- 
ditions encountered in building there is 
at least one plastic which will resist it. 
Fluorinated plastics are used in highly 
corrosive applications in chemical indus- 
try. Polyethylene is highly resistant to 
wide variety of corrosive materials at 
temperatures below its softening point. 
Silicones are inert &, like fluorinated plas- 
tics, highly moisture-repellent. Moisture 
absorption by other plastics varies from 
practically zero to moderate. Some plas- 
tics are selectively attacked by classes of 
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solvents, but for corrosive conditions 
normally encountered in buildings, plas- 
tics as a whole are excellent. 


heat: All plastics can be destroyed by fire. 
They may burn easily or may be self- 
extinguishing, depending on basic resin & 
plasticizers used. 


Max temperatures to which plastics 
should be exposed have not been easy to 
establish because use conditions are ex- 
tremely variable. 


Silicones & fluorinated plastics have rela- 
tively high temperature resistance. Lam- 
inates may be highly resistant if basic 
resin is resistant & reinforcing agent is an 
inorganic material — glass or asbestos. 
Other plastics (especially thermoplastics) 
being sensitive to heat recommended 
temperatures are based upon creep & dis- 
tortion rather than ignition temperatures. 


Temperatures given for metals & concrete 
are those at which strength drops approx 
50%. Wood temperatures are based more on 
charring than on loss of strength because 
wood does not become weaker upon heating. 
Concrete temperatures are uncertain because 
avhen used as fireproofing for steel, insulating 
value rather than strength is important. 
Some lightweight concrete load-bearing 
structures may lose more than half strength 
at fairly low temperatures. 


Manufacturers of cellulosics, because of 
range of basic types of plasticizer con- 
tents, hesitate to recommend specific max 
temperatures. Thermosetting plastics are 
generally superior in heat resistance to 
thermoplastics. 


irradiation: Raises heat distortion tem- 
perature of some plastics markedly — 
polyethylene bottles, which collapse or 
distort badly at 150-175° F retain shape 
at temperatures 300° to 400° F after 
irradiation. A cross-linking action binds 
molecules in structure similar to thermo- 
setting plastics — raising resistance to 
heat distortion. 


weathering: Resistance of plastics to 
weathering over long period is very un- 
certain. Reasonable certainty that in- 
door exposures should have relatively 
little effect on most plastics, outdoor con- 
ditions may affect many adversely. Many 
large-volume plastics in use today were 
in laboratory 10 to 20 years ago — 
changes in formulations are being made 
continually. For many there is no long 
period record of outdoor exposure. 


Corrosion, weathering & wear are con- 
sidered different conditions—good material 
for weathering may not wear well & cor- 
roston-resistant plastic may not weather well. 


transparent plastics: (acrylics best ex- 
ample) have been used for aircraft glaz- 
ing & other outdoor applications for 
periods ranging up to 20 years. Per- 
formance is relatively well known. They 
can be expected to perform satisfactorily 
in buildings. Although loss of gloss & 
dulling of colors can be expected, prop- 
erly formulated phenolics otherwise have 
given good performance outdoors for 
periods of 20 years or more. 


Most other plastics lack long histories, 
Chemical nature of fluorinated plastics & 
silicones indicates outstanding long-time 
weather resistance. High cost stands in 
the way of large-scale use of these mate- 
rials. Certain vinyl & vinylidene com- 
pounds, especially when formulated with 
carbon black & other ultraviolet-light- 
excluding pigments, show promise on ex- 
posure histories ranging up to 10 years. 


building trends: 


Several major trends in building design & 
construction are bound to have a de- 
cided influence upon potential uses of 
plastics in building. Most important is 
trend toward shop-fabricated units which 
are quickly field-assembled. Large shop- 
fabricated building panels, walls, floors & 
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roofs are becoming common in dwell- 
ings, industrial & commercial buildings. 
“Stressed-skin” principle is already in 
use, especially in housing. Application of 
load-carrying sandwiches also is begin- 
ning to grow in this field after pioneer- 
ing efforts of aircraft engineers. Major 
problem, not completely solved, is caulk- 
ing & sealing joints between panels. 
Highly durable, but expensive, plastics 
may help to solve this problem. 


Second major trend toward large clear 
spans provides freedom for industrial op- 
erations & rearrangement of office & 
dwellings space, involving flat slabs, 
cantilever construction, space frames, 
also highly efficient structural shapes such 
as shells, domes, arches & vaults for ex- 
ceptionally large spans. 


Although plastics may not be used for 
primary load-bearing members, readiness 
with which they can be formed into com- 
plex shapes recommends them for sec- 
ondary load & light-transmitting units, 


PAGE 46 MARCH-APRIL 


1955 


PLASTICS (concluded) 
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reinforced concrete ribbed dome — forms might be plastic 


also for complex grid & cell forms for 
reinforced concrete construction, par- 
ticularly where complex shapes are re- 
quired & forms are reused many times. 
A strong deterrent to greater use of large 
span, thin concrete domes is cost of form- 
ing, Segmented forms could be built to 
rotate as dome is cast, reducing amount 
of forming material, plastics providing 
tough curved-form surfaces. Such forms 
have already been used for pre-cast con- 
crete slabs. 


Italian examples by Nervi illustrate 
some possibilities in reinforced concrete 
grid construction showing imaginative 
engineering in arrangement for most 
eficient handling of stresses. Cost of 
forming by usual methods would be con- 
sidered prohibitive in US but reinforced 
plastics or similar materials might be 
used if there were enough reuses of 
forms. 


Third major trend is greatly increased 
use of transparent & translucent walls to 
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Pier Luigi Nervi, engineer 


admit max light & provide feeling of 
spaciousness. Panels are being developed 
which combine structural attributes & 
light transmission & carry at least part of 
floor & roof loads & withstand wind pres- 
sures. Ready formability of plastics per- 
mits structurally efficient shapes provid- 
ing light-transmittance. Solar input & 
outward heat loss can become major 
problems in such buildings, met by plastic 
panels for shading & double-walled units. 


Fourth major trend is increasing impor- 
tance of mechanical & electrical equip- 
ment, coupled with necessity for flexi- 
bility, calling for flexible piping, conduit, 
cable, & ducts, continuous electrical out- 
lets, luminous ceilings. 


Open planning & lightness of construc- 
tion involve thermal insulation & acous- 
tical problems combined with over-all 
illumination in ceilings. Plastics can con- 
tribute to solution of these problems if 
used with imagination & understanding 
of possibilities & limitations. 
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Use of plastics in building is stimulated 
by certain properties & limited by others. 
In addition to chemical, physical «& en- 
gineering properties, two other closely 
related factors must be taken into ac- 
count: 


e molding & fabrication processes bearing 
on sizes, properties, & costs 


e economic relationships of plastics to simi- 
lar products made of other materials 


molding methods: 


“It is easy to make plastic products but 
very difficult to make good ones.” This 
industry has suffered from inferior prod- 
ucts resulting from poor fabrication & 
products are influenced by all manner of 
variables: 


fillers 
temperatures 
humidity 
pressures 
workmanship 


Molding methods influence use of plastics 
in buildings because they affect prop- 
erties, sizes, & costs. 


Representative methods of forming plas- 
tic parts include: 


plenum chamber preforming 
directed fiber preforming 
water slurry preforming 
contact molding 

bag molding — vacuum & pressure 
flexible plunger molding 
matched die molding 
yacuum injection molding 
extrusion or die drawing 
continuous laminating 
compression molding 
transfer molding 

injection molding 


Choice of fabricating method is governed 
by size & complexity of part, number of 
parts required, quality of surface finish & 
type of resin. 


Molding methods are limiting as to size & 
cost where large elements are required in 
reinforced plastics. Manufacture of small 
non-reinforced plastic parts may be less 
costly than with any other material when 
complex shapes, color, electrical or chem- 
ical resistance, or other properties are 
involved. 
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EVALUATING PLASTICS FOR BUILDING APPLICATIONS 


by Tyler S. Rogers* 


relative costs: 


In some types of product, use of plastics 
has become widespread because no other 
material or fabricating method will pro- 
duce units at such low cost. In many 
other cases, especially in reinforced plas- 
tics, economic advantage, if any, depends 
on a number of related factors. 


Molding resins cost from 10¢-50¢/lb or 
more. Steel may cost from 6-10¢/lb 
with special grades in higher brackets. 
If steel can be formed by stamping, cost 
is concentrated on forming dies & huge 
presses. Once these are available, parts 
can be stamped out very rapidly. 


A plastic part also requires dies or molds. 
It may or may not require a press. All 
resins require some time to cure, from 
less than a minute up to several hours. 
‘Time factor ties up equipment & man- 
power & limits rate of output, adds to 
costs. 


Comparing two plastic molding processes 
with steel stampings: For a very few 
parts: from | to 10 or 20 — vacuum bag 
molding is least expensive. For larger 
number of complex parts (up to about 
15,000) matched die molding will pro- 
duce parts at less cost than steel stamp- 
ing. Cost curves for plastics do not drop 
down appreciably as quantity of par‘s 
increases, whereas with steel stampings 
curve continues to drop until a very low 
unit cost is reached. 


This means that building applications 
calling for large quantities of identical 
parts will not be made of plastics in- 
stead of metals, unless other considera- 
tions than speed & ease of forming give 
plastics an advantage. Final price/lb of 
glass-reinforced plastics for most prod- 
ucts is close to $1, whereas price/lb of 
finished steel products may not exceed 
25¢. Therefore do not look for nails, 
screws, brackets, builders hardware & 
similar items used by millions to be made 
of plastics, even if necessary physical 
properties were present. 


* technical consultant, Owens-Corning Fiberglas 


Corporation 
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Plastics have many prac‘ical & economical 
uses in buildings where their unusual 
combination of properties fits specific job 
requirements. Each resin, type of plastic 
part & method of fabrication imposes cer- 
tain limitations that must be understood 
by designer to take full advantage of 
properties without paying premium for 
novelty instead of utility. 


evaluation: 
factors favoring use in buildings: 
formability — complex shapes 


colorability —— integrally molded, substan- 
tially permanent colors 


durability — comparatively stable & perma- 
nent character 


chemical resistance —— selection of resins im- 
mune to most chemicals 


low thermal transmittance — very favorable 
resistance to transmission of heat is unique 
among high-strength materials. Plastics can 
be used to advantage in low temperature 
structures, such as walk-in coolers or com- 
mercial freezers, where nonconductive struc- 
tural supports & strong insulating doors are 
required 


electrical characteristics — many applica- 
tions in wire, cable, motors, & other electrical 
appcratus 


clarity — controllable light transmission, 
from transparency through translucency to 
opacity 


physical strength — use of glass fiber rein- 
forcement to develop higher strength-weight 
ratio than any other combination of mate- 
rials 


limiting properties: 


elastic behavior, or creep — requiring con- 
sideration in design of Eroducts used under 
stress 


stiffness — generally low compared to tra- 
ditional structural materials 


thermal expansion — comparatively high, & 
usually in excess of metals -— must be con- 
sidered in design 


heat tolerance — since all plastics can be 
destroyed by fire, their use, like that of 
wood & thin metals, must be carefully con- 
sidered where failure due to fire can be 
hazardous 


weathering — lack of data & reliable knowl- 
edge of behavior of different plastics 
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SPECIFIC USES OF PLASTICS IN BUILDING 


LIGHT-TRANSMITTING PANELS 
by John S. Berkson* 


Fiberglass-reinforced panels are not only 
light-transmitting medium in_ plastics 
field — they have many purposes other 
than light transmission. Weather re- 
sistance is not all that is desired but these 
materials have been improved greatly 
over last 7 years. 


As light-transmitting material for awn- 
ings — fills general purpose of awning 
but avoids darkening interior. High dif- 
fusing factor increases light in back of 
room — cuts down direct rays, reduces 
fading & amount of heat. 


In corrugated metal buildings (original 
use) it was found that fiberglass-plastic 
was economical because of ease of in- 
stallation. It conformed to shape of cor- 
rugated material, was installed in same 
manner, & resulted in diffused uniform 
light — other advantages over conven- 
tional daylighting. Most complaints 
about installation have to do with im- 
proper application. 


Cost considerations depend upon whether 
plastics are used as direct substitutes for 
conventional materials or whether they 
do new jobs. 


Window glass 7¢ psf—this material 
over 70¢. However, this product re- 
quires no special framing, can be sawed, 
nailed, screwed or molded into place. It 
is an attractive light-weight product 
which does not require special handling, 
is shatterproof & a high diffusing agent. 
There is great concern about the psycho- 
logical effect of color. These materials 
have unlimited range of colors. 


decorative uses include: 
integral panel colors 


hollow white walls (lights within walled 
sections) 


diffused lighting 
decorative & utilitarian awnings 
shower doors, tub enclosures 

* president, Alsynite Company of America 
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GLAZING & INTERIOR 
ILLUMINATION 


by Orville L. Piersony 


Corrugated panels came into wide use 
more rapidly than other applications be- 
cause they could be substituted easily 
for opaque materials & often could be in- 
stalled by same methods used for other 
materials. 


Other light-transmi‘tting uses of plastics 
have required development of “‘packages”’ 
simply specified, easily obtained & in- 
stalled. Lighting fixtures are an ele- 
mentary illustration (beyond scope of 
conference) readily available, normally 
installed as accessory to finished building. 
Principal light-transmitting uses of plas- 
tics include: 

skylights 

glazing 

luminous ceilings 

facade treatment 


These applications also illustrate dif- 
ferent stages in development of plastic 
uses in building. One-piece dome sky- 
lights, well established, are widely avail- 
able in packages ready to set. 


Lumincus ceilings have progressed to 
package stage — store fronts or facade 
treatments remain largely custom busi- 
ness. Window glazing may be simple 
substitution of flat panels for glass or ad- 
ditional properties of plastics may be used 
to create new & attractive effects for day- 
lighting control. 


properties of principal plastics used 
for glazing & illumination 


Three basic types: 
acrylics 
vinyls 


glass-reinforced polyesters 


+ from Technical Data on Plastics, published 
by Manufacturing Chemists Association, Inc 
— shows 1954 prices for base resins —— costs 
are essentially for raw material/lb —— proces- 
sing & conversion costs before finished item 
is ready for buildina contractor will vary 


widely. —Dr Pierson is head of plastics laboratory, 
m & Haas Company 
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acrylic plastics: 
excellent weather resistance 
clarity 
water-white transparency 
_unusually high light transmission 
full spectrum of colors 
neutral gray tints for glare control 
translucent diffusing colors 


Special compositions of acrylics can trans- 
mit more ultraviolet light than normal 
glass — many qualities demonstrated by 
use in aircraft. 


Cast sheet form — construction industry 
sizes up to 8’ x 10’, thicknesses from 
1/16” upward. Molding composition 
converted to sheet form by extrusion, 
wide variety of special shapes by injec- 
tion molding. (Automobile, eg, tail- 
lights) Readily formed into shapes re- 
quired in building such as dome skylights 
from flat cast sheet by heating, clamping, 
& blowing. Heat distortion tempera- 
tures or allowable service temperatures 
are satisfactorily high for building use 
even in tropics. 


Relatively large coefficients of thermal 
expansion require adequate provision for 
expansion & contraction, particularly in 
larger sizes. Problem not severe if recog- 
nized by designer. 


Good tensile, impact, & flexural strength 
properties. Overwork will cause very 
light surface checking or crazing. Al- 
lowable working stresses for continuously 
imposed loads 1500-2000 psi. Such loads 
may result in undesirably large deflec- 
tion & long-time cold flow. Avoid by 
shaping to rigidize as in corrugated sheet 
or dome skylights. 


vinyl plastics 


Not recommended for long-term use 
subjected to outdoor exposures. Out- 
standing properties are: 


e extreme toughness (permitting very thin 
sections 


e self-extinguishing after ignition 


Thin sheets most common form in build- 
ings, normally corrugated. Custom- 
formed shapes may be readily produced. 
Basically transparent but normally used 
as white translucent for diffusion of 
artificial illumination. 


polyester plastics: 


Normally used with fiberglass reinforce- 
ment. Great strength from glass rein- 
forcement — variety of custom shapes & 
sizes. Good weather resistance, some 
minor trouble from erosion exposing glass 
reinforcement. Completely transparent 
not available since reinforcement intro- 


duces translucence. Used for skylights, 
windows & ceilines. 
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Physical properties were extracted from “Technical Data on Plastics,” Manufacturing Chemists’ Association, Inc., October 
1952. Prices are from the August, 1954, issue of “Plastics World.” 


skylights: 
One-piece donie skylight outstanding ex- 


ample of adaptability of plastics to re- 
quirements of building industry. 


Advantages: 


@ one piece 

e@ leakproof 

@ no supporting frames 

® more light to building thru given size 
opening 

@ may be made in translucent acrylic dif- 

fusing light more completely within build- 
ing 

Development moved slowly until com- 

pletely packaged units were available 

with flashing & edge attachment mounted 

to acrylic sheet. Light weight usually 

yermits one-man-handling installation. 


Very large domes, 5’ x 8’ require two 
men. Installation consists of dropping 
unit over prepared curbs & fastening. 
On-site labor substantially less than 
isual. 


Dome skylights utilize best properties of 
icrylic plastics: 
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weather resistance 

transpoarency 

shatter resistance 

availability in large-sized sheets 


formability 

Skylight domes of other plastics, prin- 
cipally polyesters, & shapes other than 
simple domes have been used. Corru- 
gated sheet glazing has been used for 
custom-built skylights from nearly flat to 
steeply inclined saw-tooth. Acrylics re- 
main principal material for skylights — 
primarily because they are readily formed 
even on custom basis, plus other necessary 
properties. 


Acrylics are slow-burning & rated by 
insurance laboratories. Edge of plastic 
dome should be protected by meal, pro- 
viding some degree of resistance to fire 
spreading across roof. Attachment de- 
tails provide for expansion & contraction 
of dome & drainage of condensate to ex- 
terior. 


Other variations involving plastic sky- 
light domes include ventilators or fans 
in prefabricated curbing ready for in- 
stallation of roof. 
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from Plastics in building, BRI 


Evaluation of special skylight shapes in- 
dicates that deeply-formed domes — ap- 
proaching a hemisphere — will gather 
more light into given opening than would 
pass thru unglazed opening. 


plastics for glazing: 


Although plastics are markedly higher 
priced than glass they are economical in 
areas of high glass breakage since shat- 
ter-resistance of plastics cuts need for re- 
placements & eliminates attendant labor 
cost. Material is primarily acrylic sheet, 
natural transparent state, tinted, trans- 
lucent, patterned to control glare. Rein- 
forced polyester sheet is now available 
flat for glazing. Distribution is rapidly 
improving, plastic glazing material can 
normally be bought over counter in most 
metropolitan areas. 


When used in relatively small panes, 
plastic can be set in sash in same manner 
as window glass, with permanently soft 
glazing compounds. For panel larger 
than 2’ square, use glazing beads or other 
similar channel methods of installation. 
Sizes up to 4” have been installed in com- 
mercial sash —normally these do not 
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Rohm & Haas 
5’ x 8’ rectangular acrylic skylight 


Rohm & Haas 


luminous ceiling — shallow acrylic 
combined with acoustic baffles 


domes 


Rohm & H aas 


corrugated V-rib flat bottom acrylic glazing 
62” x 90” 
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provide satisfactory edge engagement. 
Special methods adapt standard sash to 
plastic glazing. 


Flat acrylic glazing with shatter-resist- 
ance & safety factors was used in a press 
box over heads of spectators in a stadium. 
Light weight of acrylic glazing — less 
than %4 glass — was also important fac- 
tor, making sliding sash easier to operate. 


Acrylic glazing may be safely formed 
on site to required curvature, if radius 
of curvature exceeds 180x_ thickness, 
with marked saving over custom-formed 
glass. 


Best use of plastic glazing materials is 
when formed in shapes especially suited 
to purpose (domed skylights). “This ar- 
chitectural concept is extended to side- 
wall introducing new 3-dimensional look. 
Specially formulated, blue-tinted, trans- 
lucent acrylic sheet formed in V-rib 
panels, adds interesting texture & rigid- 
izes plastic sheet, permitting use of thin- 
ner, less expensive material. Panels flat 
around periphery, can be easily installed 
in. channel-type mountings. (See illustra- 
tion at bottom of page) 


Forming of plastic glazing panels offer 
unusual possibility for built-in sunlight 
control. One side of ribbed surfaces can 
be opaqued with plastic coatings, admit- 
ting only northern or general sunlight. 
Molding process can easily produce far 
more precise optical system than is prac- 
tical in cast glass. Acrylic panels with 
thin prismatic panes could effect very 
good control of sunlight. Precise 
prisms could provide a satisfactory dis- 
tribution of daylight. Quite thin panels 
(in contrast with glass block) could be 
readily installed in standard metal or 
wood sash. “wo panels, prismatic sur- 
faces face-to-face, would avoid problem 
of cleaning prismatic surfaces & provide 
insulating values. 


Use of formed acrylics has made possible 
some new concepts in interior architec- 
ture. Unusual clarity of acrylic plastic 
makes it possible to introduce light into 
material along any edge accenting sur- 
face decorations — carving, painting or 
scribing. 


luminous ceilings: 


Availability of large, lightweight, shat- 
ter-resistant plastic sheeting has made 
practical uniform even illumination of 
entire ceilings, producing shadow-free, 
glareless illumination at very high levels. 
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Plastics used: 


e vinyl 0.007” — normally corrugated for 
spans up to 36” in rolls as long as re- 
quired 


e acrylic thickness 0.020” — toughness by 
molecular orientation, now limited to 24” 
widths 


Larger acrylic sections use standard pro- 
duction processes — are 1%” thick, sizes 
up to 5’. For larger-size sections, acry- 
lics are rigidized either by corrugation or 
by forming into special custom shapes 
suited to archi‘ectural decor. Standard- 
ized coffer sections for mounting in metal 
or wood supports are commercially avail- 


able. 


Both vinyl & acrylic ceiling may be speci- 
fied as complete packages, including elec- 
trical installations. Plastic ceilings may 
be inlets for conditioned air. Sound con- 
ditioning may be added by areas of sound- 
absorbing ceiling surrounding illuminated 
areas or by sound-absorbing baffles sus-: 
pended below them. (see illustration) 


Costs run upward from $3/sf including 
electrical. In cost comparisons with 
other lighting, note that plastic ceiling 
normally comprises entire ceiling finish. 
In remodeling, luminous plastic ceilings 
may conceal a maze of piping & ducts, 
achieving clear interior with good light- 
ing at low over-all cost. 


“gg-crate ceilings in vinyls have gen- 
erally not proved as satisfactory as diffus- 
ing plastic panels. Preference for dif- 
fusing panels is due to egg-crates per- 
mitting reflection from bare tubes on 
articles directly below, _ particularly 
troublesome on drafting instruments or 
keys of business machines. 


Flat sheets are not generally used since 
rather thick sections are required to avoid 
sag or spans are limited to modules as 
small as 2’. Rigidizing by corrugating 
permits spans up to 4’, introduces tex- 
tural possibilities & permits admission of 
ventilating air thru corrugation. In end 
spaces plastic sheets are usually supported 
by ‘T-sections with clearance between 
webs of T's & ends of sheets, 


Use of luminous ceilings in some cases 
produces such a uniform or bland light- 
ing that accent lighting may become de- 
sirable. Incandescent spotlights not only 
provide accent but desirably mix warmer 
light with fluorescent. In some cases 
luminous ceilings have become skylights 
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STRUCTURAL PANELS 


in roofs. Artificial illumination between 
plastic ceiling & skylight carries daylight- 
ing effect into night time. 


Luminous ceiling concept has been car- 
ried out-doors in application of luminous 
facades to store buildings. Historic in- 
stallation was acrylic illuminated store 


front Food Fair Atlantic City 1948, 


Reinforced polyester sheets have been 
used in store fronts to limited extent but 
in many cases have not been as satisfac- 
tory as acrylics since glass reinforcement 
precludes same uniformity of color «& 
light distribution. 


PLASTICS IN STRUCTURAL 
PANELS 


by A. T. Waidelich* 


‘There is no generally accepted definition 
of building “panels.” Term is used for 
everything from simple glazing & corru- 
gated sheets to large, complex sandwich 
construction. “These notes refer to large 
prefabricated building units with two or 
more components, carrying live loads in 
or transverse to plane of panel, which 
are relatively new development in any 
material. Plastics recently used — most 
economically when there is much dupli- 
cation as in individual houses & larger 
buildings. 


‘structural panels for houses: 


Traditional framework of vertical studs 
has sheathing outside & finished wall in- 
side. Structural panels can be incor- 
porated, using more open structural 
framework with insulated panels on it 
or membered with it. “This was essen- 
tially Lustron technique on light steel 
framework but too many elements & 
units, & too much field labor were re- 
quired. 


Economical structural plastic panels in 
houses will depart from traditional con- 
struction. Spans & loads are so small that 
walls can be structurally adequate with- 
out skeletal framework. Possible to build 
walls, partitions & roof using few fabri- 
cated structural panels, generally con- 
ceived as sandwiches with thin, strong 
exterior faces separated by thicker, light- 
weight core. 


US Forest Products Laboratory experi- 
mental building has walls, floors, parti- 


* vice-president Austin Company 
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tions & roof of prefabricated sandwich 
panels with paper-honeycomb cores. Sey- 
eral facing materials for comparative pur- 
poses: veneer, plywood, aluminum. 
Erected 7 years ago, plastic facings did 
not receive serious consideration but 
phenolic resins were used to impregnate 
honeycombs & as sandwich glue. 


6 years ago, first Acorn House used 
waterproof plywood sandwich panels on 
paper honeycomb, panels hinged for fold- 
ing to about 1/5 volume, trucked to site, 
& unfolded into finished form. 


Several Midland, Michigan housest use 
4’ x 8’ structural wall panels 44” water- 
proof plywood faces bonded to expanded 
polystyrene core. Adhesive: resorcinol- 
type thermosetting resin. True flat 
panels cured in about one minute by press 
& dielectric heating. 


First house used vertical 2 x 4 wood 
spline. In later houses, sandwich splines 
& panels were field-glued with portable 
dielectric heating unit. 


Expanded plastic core stiffens structural 
faces, provides ample, continuous insula- 
tion, & vapor seal. Core material sufh- 
ciently compressible to conform tightly x 
uniformly when pressed between plywood 
faces to bond 3 components. 


150 houses, Port Huron, Michigan used 
precast structural concrete slabs backed 
by 1” board of expanded polystyrene 
placed in form. Setting develops inti- 
mate bond. Precast panels trucked to 
site. Interior plaster applied directly to 
expanded plastic after erection. 


all-plastic panels: 


From these types only one step remains 
to achieve all-plastic structural panel — 
use of stiff plastic facing sheets, single 
thickness laminate. “To best fulfill dif- 
ferent functions, outside & inside faces 
could be of different materials. Par- 
titions could be similar panels. 


Such panels are now under development 
but it may be some time before we will 
see a house using all-plastic structural 
panels — for sales & promotional reasons 
as much as because of technical prob- 
lems. No reason why plastics may not 
be used for one or more components, with 
plywood, metals or other materials. 


+ Alden B. Dow, AIA 
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How quickly plastics will replace other 
materials depends on ingenuity & devel- 
opments of builders & chemists. Builder 
has problems in design & details, satis- 
factory methods of joining panels, tech- 
niques to reduce fabrication & erection 
cost. Chemist must reduce cost of plastic 
materials & improve properties — par- 
ticularly higher temperature resistance. 


Self-extinguishing plastics which could 
withstand ignition temperature of wood, 
would be better fire risk than wood, 
which is still predominant house mate- 
rial. Progress is shown by recently an- 
nounced reinforced plastic laminate with- 
standing 500° F. 


larger buildings: 


Generally consist of skeleton structural 
frame clothed with walls & carrying 
floors above grade, partitions & other in- 
terior walls which carry no vertical loads 
other than own weight. 


Plastics for large building structural 
frames cannot compete in cost with steel 
or concrete for major members, do not 
yet have necessary strength under higher 
temperatures. Possibility that plastics 
may be developed sufficiently strong, 
temperature resistant & at competitive 
cost suitable for structural frame. Plas- 
tics do have immediate application in 
building shell — particularly wall panels 
& partitions. 


plastic panel cores: 


Expanded plastics have numerous ad- 
vantages as insulating core material. 
Warehouse in Midland, Michigan, has 
exterior precast wall panels, 114” in- 
sulating core of expanded polystyrene, 
concrete surfaces each 134’ — total slab 
thickness 5’. 8’ x 10’ panels supported 
by structural steel have attractive ap- 
pearance, satisfactory performance. 


Plastics may be used as skins of large 
sandwich panels with honeycomb cores. 
MIT Radar Research Laboratory pent- 
house has 144” paper honeycombs, phe- 
nolic resin impregnated, bonded between 
clear polyester glass cloth reinforced 
skins. Sandwich construction developed 
strength for wind & snow loads & per- 
mits excellent radar transmission. Ex- 
posed on roof of 6-story building, sur- 
vived hurricane, wind velocities 100 mph. 


In our electronic civilization, plastics 
have structural applications which avoid 
radio distortion. Weather Bureau has 
used spherical plastic shelters for mete- 
orological direction-finding equipment 
made of 8 14’, interlocking panels, each 
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PLASTICS IN BUILDING (concluded) 


single skin, but with structural function 
having great lateral resistance because of 
shape & radial flanges. “They are 12- 
layer laminates of glass cloth & plastic 
resin with silicone finish. 


A New England office & plant has an in- 
teresting variety in structural panel ap- 
plication. Panel between large sash areas 
is 3” thick—solid balsa core, skins 
tempered Presdwood, sprayed polyester 
surfacing. 


Similar panels were 4’ x 20’, exterior 
sprayed pigmented polyester rust color, 
interior surface polyester-impregnated 
printed paper —also light-colored wall 
panels 4’ x 10’ in extruded aluminum 
grid, skins 0.050” of glass fiber mat rein- 
forced polyester. Interesting aluminum 
grid pattern seen thru translucent panels 
from unlighted side. 


Four similar panels 4’ x 16’ were used 
as horizontal skylights. Second-s‘ory 


floors are structural panels with paper 
honeycomb & plywood skins. Plastics 
only for bonding & impregnating core. 


This building indicates evolutionary ap- 
proach to design of structural panels & 
to use of panels, Large prefabricated 
structural panels are relatively new — 
in any material — with many problems 
in design & basic joint details still short 
of ultimate solution. Many problems 
with plastics in structural panels result 
from shortcomings of panel design not 
from plastic. 


Much can be learned from earlier ex- 
perience in transportation. Sandwich 
panels have been used in aircraft, truck & 
trailer bodies & naval architecture. 


Sandwich plastic panels were used in 
superstructure of 96’ towboat, really a 
small building with aluminum. struc- 
tural framework roof, exterior & interior 
bulkheads, plastic structural panels, roof 


panels 9/4” x 4/1%4”. Panel faces & 
edges of glass fiber reinforced pigmented 
polyester. 


Varied core materials as test were used 
— expanded vermiculite, end-grain balsa, 
impregnated paper honeycomb & cellular 
cellulose acetate. 


50’, self-propelled inland waterway 
barge for Army, practically entirely plas- 
tic, hull sections completely water-tight, 
shipped individually & assembled in 
water. 


Outer hull skin 3/16”, inner skin 1%” 
laminate glass cloth reinforced polyester. 
On 1” core of cotton duck phenolic im- 
pregnated honeycomb. Resulting sand- 
wich is reported more rigid than 3%” 
steel & 14 weight. Hull is of seamless 
sections built up in layers over plywood 
form. Perfectly practicable to make 
plastic structural panels just as strong & 
rigid as metals— & much lighter in 
weight. 


WATERPROOF PLYWOOD 


4'-0" WIOTH 


SPLINE OF EXPANDED POLYSTYRENE 


FACED WITH PLYWOOD 


plywood-faced plastic structural panel with plywood-plastic splines 


NOMINAL 4'-0" 


EXPANDED POLYSTYRENE 


BRI — Alden B Dow, AlA 


GLASS CLOTH POLYESTER LAMINATE 


EXPANDED POLYSTYRENE (4 #7 cr) 


EXPANDED POLYSTYRENE (2*7cF) 


EPOXY RESIN ADHESIVE THROUGHOUT 


glass-reinforced plastic structural panel 
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by EBERLE M. SMITH, AIA 


THE STANDARD QUESTIONNAIRE FOR SCHOOL BOARD USE — JOINTLY DEVELOPED BY AIA 
COMMITTEE ON SCHOOL BUILDINGS & NATIONAL COUNCIL ON SCHOOLHOUSE CONSTRUCTION 


NOTE: 

THIS IS EIGHTEENTH OF A SERIES OF PAPERS PREPARED BY MEMBERS OF 
THE AIA COMMITTEE ON SCHOOL BUILDINGS, & BY SELECTED SPECIALISTS, 
TO MAKE LAYMEN AWARE OF SCHOOL BUILDING PROBLEMS & TRENDS & 
TO STIMULATE DISCUSSION. THEY ARE NOT INTENDED TO BE DEFINITIVE 
LAST WORDS & CARRY ONLY THE AUTHORITY OF THEIR RESPECTIVE 
AUTHORS. THE SERIES WILL BE EDITED BY THE COMMITTEE & ISSUED BY THE 
AIA DEPARTMENT OF EDUCATION & RESEARCH UNDER SPONSORSHIP OF 
THE AMERICAN ARCHITECTURAL FOUNDATION. MANY NEW SUBJECTS 
ARE BEING WORKED ON & CONTRIBUTED ARTICLES ARE WELCOME. WIDE- 
SPREAD DISTRIBUTION TO LAYMEN & EDUCATORS IS MADE OF THESE NON- 
TECHNICAL ARTICLES IN REPRINT FORM. 


{one copy each issue free—additional copies 10¢ each) 
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SELECTING AN ARCHITECT 


by Eberle M. Smith, AIA, member national AIA committee on school buildings* 


As demand for new school facilities 
increases, more & more school boards 
are confronted with problem of se- 
lecting school architects. School 
facilities are an important part of 
community life as they house our 
children during a very formative 
stage. It is important to design them 
well. A good share of responsibility 
for well-designed school facilities 
falls on school architects. So, selec- 
tion of architect should be carefully 
considered. Few individuals ever go 
thru process of selecting an archi- 
tect. Unless one has a business of 
some kind involving plant expansion, 
opportunity to know what an archi- 
tect does & what his status is rarely 
comes to average individuals. 


So, what should one look for in selec- 
tion of an architect? How should he 
be guided? What problems are in- 
volved? Just what is expected of an 
architect? What is his function? 
What is his place in the building pro- 
gram? 


To begin with, architect’s position is 
midway between that of school board 
or planning committee (party who 
wants building) & that of contractor 
or builder (party who contracts to 
construct building). 


Architect takes concepts & principles 
that owner (school board) wishes to 
have incorporated into building & de- 
velops these concepts & principles 
into designs — expressed in blue- 
prints of working drawings & speci- 
fications — that can form a basis 
for an actual contract with a con- 
tractor or builder to construct a very 
special building. Architect then goes 
further & supervises construction to 
see that owner is actually obtaining 
exactly what he contracts & pays for. 
* AIA subcommittee: 
Eberle M Smith, AIA, chairman 


Clarke E Harris, AIA 
Lauren V Pohlman, AIA 
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Architect does many other things 
along the way that assist owner — 
such as advising him on costs of 
buildings, site selection, taking bids, 
advising on selection of contractors, 
material selections, keeping of ac- 
counts & paying of contractors. 


Architect’s function & status is com- 
plex & today’s technological develop- 
ments multiply technical problems 
inherent in construction. 


So, what does one look for in an ar- 
chitect? It is obvious that experi- 
ence is important —certainly on 
large projects it is quite vital. But 
experience by itself is not the an- 
swer. An architect may have had 
many years of experience doing 
same thing over and over again. 
Repetition by itself does not make 
for right. A young or new architect 
may be able to seize upon concepts 
& principles expressed by owner, & 
with originality born of youth, design 
& plan a building which will be a 
real contribution to education & ar- 
chitecture. 


An owner might well think in terms 
of how well an architect may give 
personal service. An architect whose 
office is situated so that he may be 
within easy reach for consultation, 
board meetings, etc, may be better 
able to serve than one at some dis- 
tance away. 


How well does architect get along 
with his clients, contractors & fel- 
low architects? An architect must 
work with many people & quality of 
his human relations is a matter of 
real import. What is architect’s 
reputation on previous jobs? Has he 
stayed within his budget? Does he 
cooperate & try to give owner what 
he wants? Does he have patience & 
desire to respect opinions of others? 
Do his buildings have character, 
atmosphere & warmth, or are they 
cold, institutional, imposing or inept? 
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Does architect have proper tech- 
nical forces in his office or is he 
affiliated with accredited profes- 
sional technicians that allow him to 
give proper service or engineering 
services compatible with scale of 
project in mind? These might in- 
clude structural engineers, plumbing 
& heating engineers, electrical engi- 
neers, site engineers, landscape ar- 
chitects, etc. 


Does architect supervise construc- 
tion properly & see that payments. 
are made correctly to contractors 
in order to protect owner's financial 
interests? 


There are a great many things to 
look for in selection of an architect- 
& it is no small task to do it with 


credit. 


To assist owners in process of selec- 


tion of an architect, the Committee 
on School Buildings of the Ameri- 


can Institute of Architects & the Na- 


tional Council on School House Con- 
struction have collaborated in a 
joint effort to produce a question- 
naire which should prove helpful in 
this regard. In developing this ques- 
tionnaire, every effort was made not 
to be partial to any one group of 
architects or discredit another, yet 
to bring out significant, essential & 
adequate information which will ma- 
terially assist owner. This system- 
atic & specific comparison of vital 
information on available architec- 
tural firms should aid in making a 
logical choice. It should be entirely 
adequate in itself for preliminary 
screening & thereby save time & ex- 
pense for many architects & school 
boards over old-fashioned, elaborate 
questionnaires often still being used 
today. It is reproduced in full on 
following two pages. 
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STANDARD FORM OF QUESTIONNAIRE FOR SELECTION OF ARCHITECTS 
FOR SCHOOL BUILDING PROJECTS 


(Approved by the National Council on Schoolhouse 
Construction & The American Institute of Architects & 
available from AIA, 1735 NY Ave NW Wash 6 DC) 


A. information by the school system to the architect: 


T name of school system 


Smee imerohsystemupupilrenroliment). .2..-. fel oe i a ee 
4 general description of proposed projects: 
5 approximate timetable for planning & construction period: 
B_architect’s questionnaire: 
NCH ie OM Ne a ad eee eS A ee 
PMT SOTA ss tae ee ears ee Ne Le a Se eee 
MBLC ECHO MMUMmMDen 2-022. eee. te 
4 type of organization (check one) (eae indiViduals saw eens wees 
fitospartnership eee = 
5 S 
(ni “COnporation =a S 
& 
3 
> 
SM 
re : * 7. : Ss The = 
Text jointly copyrighted by National Council on Schoolhouse Construction & 2 
dnetcan eae of Architects. This form may be duplicated, provided) i he " 
produced verbatim & (2) advance permission is granted by both copyright holders (over) - 
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names of principals, professional history, professional affiliation, key personnel, staff organi- 
zation: (attach information if you prefer) 


SS 


attach list of completed buildings your firm has designed during recent years. If you have re- 
cently established your own practice, indicate prior responsible affiliation with other projects. 
underline those which you feel are examples of your work appropriate to our problem & which 
you would like to have visited. 


include cost of building, type of building, location & dates of construction. (use separate 
sheet) 


give names of persons to whom the board of education may write. These persons should 
have knowledge of your firm & your work: 


attach any other material which might help the board of education in giving you proper con- 
sideration. In questions 7 & 8, the board is interested in finding out about your: 


e integrity 

e thoroughness 

e creativeness 

e adequacy of supervision 

e business procedures & record keeping on the job 
e financial responsibility 


f you are called in for an interview, you will be asked to furnish information indicating: 


e that your organization is adequate to do the job 

that previous commitments will not prevent expeditious planning of this project 
that you are willing to devote time to carry out cooperative educational planning 
with designated school staff members or committees 

e completeness of contract documents (plans & specifications) 
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HE eEbDiToRS felt that becacse ot 


tremendous growth in home build- 


fing industry, one issue of the Bulletin 
should be devoted to the architect & his 
) place in this second largest industry in 
ithe nation. There has always been a 
) stigma placed on the Merchant Builder 
'by the architectural profession. It is 
unfortunate that this exists — whether 
merchant 


Fit is fault of architect or 


) builder we don’t know. However, as a 
icase in point, we offer on following 
| pages a statement by a leading builder & 
ja story about how these two groups 
worked together in one of the most in- 
telligent « well-planned programs ever 
i) to take place in the home building in- 


dustry. 


} Perhaps the home building industry will 
suffer along without the much-needed 
direction of architectural services. If 
‘this happens it will probably be fault of 
architect himself rather than builder, as 
94% of members of home building in- 
' dustry realize urgent need for help in 
bettering their product. Such help can 
come only from the architect. 


Last year over $100,000,000 in architec- 
tural fees were paid to someone other 
than the architect, or not used at all. 
This year, & for next several years, home 
building activity will continue to grow, 
reaching its peak in 1960’s. As industry 
grows, so will available architectural 
fees. Whether or not architects collect 
these fees is entirely up to action & in- 
terest that profession shows in the home 
building industry — immediately. 
*John Weese, AIA, editor of Chicago Chapter 
Bulletin informs us that April issue was produced 


by Charles Martini, AIA, executive editor & 
George Tsurvoka, AIA, associate editor 
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ARCHITECT & MERCHANT BUILDER 
editorial from AIA Chicago Chapter Bulletin, April 1955 * 


operation “opportunity unlimited” 
by Andrew S. Place 

Andrew S. Place is a member of Place & 
Company, Inc., builders in South Bend, 
Indiana. He is a national director of 
the National Association of Home Build- 
ers & was very active in “Operation 
Trade Secrets’ forums held over the 
country. He is responsible for many new 
building techniques now commonly em- 
ployed by merchant builders. His firm 
has won many awards, both from in- 
dustry & from groups outside industry 
in recognition of its contribution to home 


building field. 


During past several years many hours 
have been wasted in the good old argu- 
ments of “The builders are too cheap to 
buy good architectural services” & ‘The 
architects are dreamers & won't stoop to 
designing low cost housing,” & many 
more word battles as stupid as these out 
of which neither builder nor architect 
gains much-needed services that each 
can render to other. 


This type of argument is much like those 
that are used by a stubborn couple in a 
divorce court, neither taking time to look 
at other’s side of picture & the marriage 
inevitably goes on the rocks, each going 
his separate way, feeling he is “simon 
pure” & other is all wrong. 


Builders, by-x-large, are penny-pinchers 
& too often penny-wise & dollar-foolish. 
They are too often sold a $150 “left- 
handed widgit’” because it’s a gadget 
that builder across street doesn’t have & 
if sale of this gadget were really checked, 
what really happened was that a damned 
good high pressure salesman sold the 
builder the package deal by spending 
many hours convincing him he could not 
cell houses without his special widgit. 
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Architects being trained to design all 
types of buildings are very poor sales- 
men of their badly needed services. If 
every architect would build a group of 
20 or 30 houses & live on the job for at 
least a year, watching every phase of 
home-building & during this same year 
take many hours of night school train- 
ing in art of salesmanship, he would need 
a very large staff in his office to turn out 
work that could be sold (with some high 
pressure) to average tight-wad builder. 
During next few years, both builder « 
architect, who want to stay in business, 
are going to have to learn how to be top- 
notch salesmen. Let’s both listen to each 
other’s story & stay out of the divorce 
courts. Opportunities for both are un- 
limited. 


architect-builder teams — 
a case history: 


US Gypsum Company has sponsored Re- 
search Village, near Barrington, Illinois, 
selecting 6 architect-builder teams by 
means of an advisory panel including L 
Morgan Yost, FAIA, chairman AIA 
Committee on Homebuilding Industry, 
J W Root, FAIA «& Richard Bennett, 
FAIA. NAHB also endorsed project & 
designated builder members of the 6 
teams. Completed houses are shown on 
next page (one is illustrated on graphic 
contents page 34) 


Objectives of Research Village were: 


e new design & construction ideas for 
merchant builders 

e new uses for materials 

e increased livability, comfort, safety & 


value for homeowners 


An avowed purpose of project was to 
show homebuilders how much architec- 
tural talent can add to value of medium 
« lowcost houses. Widely publicized, 
result demonstrates effectiveness of close 
cooperation between architects & build- 


(ES 
(concluded on next page) 
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SOUTHWEST TEAM: 
architect: O’Neil Ford, AIA 


builder: Frank Robertson 


CENTRAL ATLANTIC: 
architects: Keyes, Smith, Satterlee & Leth- 


bridge, AIA 


builder: Luria Construction Co 


MIDDLEWEST: 
architect: Harris Armstrong, FAIA 


builder: Donald H Drummond 


PACIFIC COAST: 
architect: A Quincy Jones, AlA 
builder: J L Eichler 


NORTHEAST: 
architect: Hugh Stubbins, AIA 
builder: Leonard L Frank 


(all photos: Bill Hedrich — Hedrich-Blessing) 
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jommittee appointments 


ydward J. Baar, Washington State 
qhapter, has been appointed Representa- 
ive of The Institute on the Standing 
fommittee for Machine-Grooved Shakes 
| Rebutted-Rejointed Shingles, Com- 
jiercial Standard CS199-55, 


jevised plastering standards 


§.ttention is directed to the announce- 
nent, under “Technical Bibliography,” 
f the revised edition of American Stand- 
rd Specifications for Gypsum Plaster- 
fig & Interior Lathing « Furring, avail- 
tole from the American Standards As- 
ciation. 


n the May 1951 issue of the BULLETIN 
Frere appeared an article entitled, “Fail- 
pres of White Coat Plaster,” from which 
nie following is quoted. 


‘It has taken a very considerable amount 
f investigation and research to deter- 
Hine the cause of white-coat plaster 
jailures characterized by the formation 
if blisters or bulges in the finish coat of 
ilas‘er. 


‘n many instances, these failures have 
‘ot appeared for as long as 15 years after 
‘he completion of a building, although 
he usual period is from 8 to 9 years. 

As an example of how extensively these 
ailures may occur in individual build- 
Ings, the cost to the Government of 
plaster repair in only four buildings has 


seen over $158,000. 


~The situation assumed such propor‘ions 
hat the U.S. Bureau of Standards, in 
‘ooperation with representatives of other 
nterested groups and_ organizations, 
indertook an extensive survey of exist- 
ng buildings, supplemented by research 
‘onducted at the Bureau.” 


“The usual white coat, up to that time, 
vas prepared from a lime putty gaged 
vith plaster of Paris (gypsum gaging 
ylaster). 

‘The chemical analysis of 88 samples 
»f white-coat plaster that had _ failed 
howed that in every instance a dolomitic 
ime had been used in preparing the 
vhite coat. 

‘Regularly hydrated dolomitic limes con- 
ain about 32 percent of total magnesium 
xide (by weight), of which only about 
) percent is hydrated and the remaining 
7 percent is still present as unhydrated 
nagnesium oxide. 

‘Only about 20 percent of the hydration 
f the magnesium is completed at the 
nd of the customary one-day soaking 
eriod. 
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“Hydration of the magnesium oxide 
must, therefore, occur on the wall. This 
hydration is attended by marked ex- 
pansion resulting in the separation of 
the finish from the base coat. 


“No failures were found where a high 
calcium lime had been used in the prep- 
aration of the white coat. 


“Where regularly hydrated dolomitic 
lime, with its high percentage of free 
magnesium oxide is used in making re- 
pairs to defective white-coat finish, future 
trouble may be expected. 


“As the result of the Bureau’s research 
specifications, formulated by The Fed- 
eral Specifications Board, the ASTM, 
and the ASA, provide, ‘The total free 
(unhydrated) calcium oxide and mag- 
nesium oxide in the hydrated product 
shall not exceed 8 percent by weight 
(calculated on the ‘as received’ basis).’ 
“Lime conforming to the foregoing re- 
quirements is now available and should 
be specified and used for white-coat 


finish.” 


We are led to call attention to the fore- 
going, owing to the fact it appears many 
architects are still not calling for the 
special lime containing not to exceed 8 
% of unhydrated calcium oxide & mag- 
nesium oxide, which is inviting future 
plaster finish failures. It also appears, 
in certain instances where special lime 
was specified, regular lime was delivered 
to the job. 


light-weight aggregates: 

In the September-October 1954 issue of 
the BULLETIN, reference was made to re- 
ports of the unsatisfactory performance 
of certain plastering jobs where light- 
weight aggregates were used. 


These reports have continued, which led 
the Board of Directors of The Institute 
at its meeting, March 29-April 2, 1955, 
to take the following action: 


RESOLVED, That in view of the questions 
which are arising concerning the per- 
formance of certain light-weight aggre- 
gates when used in plastering, the Board 
of Directors of The Institute, in behalf 
of the profession, urges the National 
Bureau for Lathing and Plastering to 
inaugurate an authoritative, compte- 
hensive, and independent program of 
research to determine the facts and to 
make recommendations based on same for 
the information of the profession and the 
industry. 
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plastics — design of building prod- 
ucts 


Department of Architecture of Massa- 
chusetts Institute of Technology has 
scheduled a special 2-week summer pro- 
gram from June 14 thru 24 on Plastics 
in the design of building products. Pro- 
gram is jointly sponsored by the Build- 
ing Engineering & Construction group & 
the Architectural group. It has been 
especially developed for plastics industry 
designers who are interested in buildings. 
Projects will develop specific design pro- 
posals in drawings & models for critical 
group discussion, 


Program staff includes Professor Burn- 
ham Kelly, director, assisted by Profes- 
sor Albert G H Dietz, Professor of 
Building Engineering; William H 
Brown, Associate Professor of Architec- 
ture; Richard Filipowski, Assistant Pro- 
fessor of Visual Design; other members 
of MIT staff of groups concerned; & 
specialists on particular aspects from in- 
dustry & other institutions. 


door mail slots 


Regulations of the US Post Office De- 
partment provide a height of 30” above 
the floor for door mail slots in corridor 
doors. 


In cases where introduction of return 
air louvres, combined with mail slot pro- 
vide a desirable arrangement & bring the 
mail slot 24” above the floor, the De- 
partment, upon request, has approved this 
change. 


To avuid the necessity of appealing, in 
individual cases, a request was recently 
submitted to the Department to so mod- 
ify its Regulations as to avoid the need 
for special action. 


The Department declined to modify its 
present Regulation. 


one thing leads to another: 


The “Do-it-yourself” trend has had an 
unexpected result in the increase in 
poisoning of young children who nibbled 
on bad painted surfaces. “This led the 
Lead Industries Association, paint com- 
panies, & health and safety groups, under 
leadership of the American Academy of 
Pediatrics, to develop a new ASA Amer- 
ican Standard (Z66.1. 0 1955), which 
provides for limiting & labeling the lead 
content of paint used on surfaces which 
might be chewed by children. 
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AIA standard filing system 


Rapid technological advances & the de- 
velopment of new building materials, ap- 
pliances, & items of equipment call for 
review, at frequent intervals, of the 
Classifications of the AIA Standard Fil- 
ing System, « their designating AIA 
File Numbers. 


In the new 1955 Edition, still priced at 
$2.00 a copy, postage paid, many new 
classifications have been added, while a 
number of classifications have been am- 
plified to provide more adequately for 
current filing requirements. 


FHA announces a seven-man com- 
mittee to advise on architectural 
standards 


As a second step in its program for ad- 
vancing technical standards, FHA has 
announced the appointment of a 7-man 
commi<tee, which, functioning as a group 
of independent specialists —an Archi- 
tectural Advisory Committee — will 
serve as advisors to the Architectural 
Standards Division. Neil A. Connor, 
AIA, heads the division. “The members 
of the 7-man committee are Edward H. 
Fickett, AIA, Los Angeles; Harold D. 
Hauf, AIA, Head, Department of Ar- 
chitecture, Rensselaer Polytechnic In- 
stitute, Troy, NY; Leonard G. Haeger, 
AIA, Technical Director, Levitt & Sons, 
Levittown, Pa; Irwin G. Jalonack, Con- 
sulting Engineer, Old Westbury, Long 
Island, NY; James T. Lendrum, AIA, 
Director, Small Homes Council, Urbana, 
Ill; David C. Slipher, Technical Direc- 
tor, Fritz Burns Organization, Los An- 
geles; Howard P. Vermilya, AIA, Vice 
President, American Houses, Inc., NYC. 


FHA policy regarding acceptability 
of uses of individual materials 


This policy is set forth in FHA Tech- 
nical Circular No. 4, Part III, copies of 
which are available to any interested or- 
ganization or person. 


The two opening paragraphs are as fol- 
lows: “Acceptance of individual mate- 
rials and products to be used in dwellings 
offered as security for mortgages to be in- 
sured under provisions of the National 
Housing Act is determined by Federal 
Housing Administration field offices on 
the basis of compliance with FHA Mini- 
mum Property Requirements, appropri- 
ateness of use, performance, anticipated 
satisfaction to home owners and con- 
siderations of sustained marketability. 
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“The Federal Housing Administration 
does not maintain a list of ‘approved’ 
materials nor does it endorse any par- 
ticular materials or products.” 


FHA Technical Circular No. 4, Part I, 


reads, in part: 


“Shop fabricated and other special con- 
struction methods intended for use in 
properties to be offered as security for 
mortgages to be insured under provisions 
of the National Housing Act require spe- 
cial analysis to determine acceptability. 
For the purposes of this analysis and in- 
vestigation, the proponent shall submit 
complete data to an FHA field insuring 
office. These data shall include draw- 
ings and specifications of a typical dwell- 
ing incorporating the special method of 
construction and the technical informa- 
tion listed in this circular.” 


FHA also issues ‘““Use of Materials Bul- 
letins.” To date, there are 12 UM Bul- 
letins which cover special subjects at 
greater length than in Minimum Prop- 
erty Requirements booklets. 


UM Bulletins are: UM-2, Wood for 
Finish Floors ; UM-3, Special Zinc Alloy 
Building Products; UM-4, Two Coat 
Paint Systems for Exterior Use; UM-6, 
Aluminum Building Products; UM-7, 
Flashings at Heads and Sills of Open- 
ings; UM-12, Asphalt Insulating Sid- 
ing; UM-13, Steel Tubing; UM-14, 
Fiberboard Undercoursing for Wood 
Shingles; UM-17, Concrete Roofing 
Tile; UM-18, Asphalt Strip Shingles on 
Low Pitched Roofs; UM-19, Applica- 
tion of Clay Tile with Adhesive; UM 
20, Polyethylene — film or sheet. 


Note that identifying numbers are not 
consecutive; this occurs because, when- 
ever a Bulletin is revised, it receives a 
new number. 


acceptability of products 
federal housing administration 


Beginning in the previous issue, the AIA 
BULLETIN is publishing a listing of cer- 
tain individual products which the FHA 
Washington offices have indicated to their 
field offices as being suitable for accept- 
ance when proposed for certain uses in 
property offered as security for an in- 
sured mortgage. Listing of products in 
this manner does not indicate AIA en- 
dorsement of the product. ‘This is a 
service to our members who are design- 
ing projects for which FHA mortgage 
insurance may be sought. 
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In the case of each of these prodigal 
there are limitations agreed upon by the 
producer & the FHA. These limitations 
are fully recorded in all field offices 
of FHA. 


Flintkote 10” Rextab strip shingle 
The Flintkote Company, Inc 
Wood-mosaic prefinished 
block flooring 
Parkay, Incorporated 


laminated oal 


Ramset fasteners 
Division of Olin Mathieson Chemical Co- 
McKinney non-mortise hinge . 
McKinney Manufacturing Company 
Upson primed siding 
The Upson Company | 
Richkraft sheathing paper 
The Richkraft Company 
“‘Ceramiduct’’ — unglazed, 
tubes 
Straitsville Brick Company 
YA” & 34” primed graylite building boardil 


Insulite Division, Minnesota & Ontarie 
Paper Company 


Plyside 
Roymac, Incorporated 


vitrified clay 


Texture one-eleven 
Douglas Fir Plywood Association 
Standard alumi-bestos pipe 
Spiro-Cell Products Company 


DeLuxe 3D-Inselum Zee type aluminum clap 
board siding 


Jones & Brown, Inc 
Doweloc floor plank 
Edge Grain Timber Products, 
Upson all weather sheathing (waterproofed 
The Upson Company 
Upson strong-bilt panel (waterproofed) 
The Upson Company 
Loc-nail fastener 
E. G. Building Fasteners Corporation 


Inc 


Insulrock aggregates for surfacing built-u 
roo 


National Roofing Aggregates Company 
Standard 1g” flexboard 

Johns-Manville Sales Corporation 
Colorbestos siding shingles 

Johns-Manville Sales Corporation 
Certain-teed hummer systems 
Laminated gypsum wallboard constructions 

Certain-teed Products Corporation 
Thulman prefabricated fireplace & flue 

Chimney Sales Corporation 
Silver-champ 

Stocker Manufacturing Company 
Uni-bilt prefabricated fireplace 

Vega Industries, Inc 
“Transite’”’ air duct 

Johns-Manwville Sales Corporation 


Stakool aluminum foil built-up roof cold a 
plication, mineral surfaced 


Southport Paint Company, Inc 
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»—bibliography p—plans & details 

diagrams s—sketches 

—graphs & charts t—tables 
v—photoviews 


i llowing are available from Superin- 
indent of Documents, Government 
-inting Office, Washington 25, DC 


tamps not accepted) 


bund Insulation of Wall & Floor Con- 
/uction — Building Materials & Structures 
port 144 


U S Department of Commerce, National 
)Bureau of Standards. February 1955, 66 
p, 40¢ 

eneral principles of sound insulation 
e discussed & factors governing trans- 
ission of airborne & impact sound in 
sructures are examined. 

ilerits of suspended ceilings, floating 
Hors, staggered studs, & other types of 
fund insulating construction are dis- 
ussed. 

Souglas Fir Plywood — Commercial Stand- 
d CS45-55 (supersedes CS45-48) 

i February 1, 1955. 534 x 9, 26 p, 15¢ 
fandard grading rules for 7 grades & 
special items of interior type & 7 grades 
’ exterior type Douglas Fir plywood, a 
minated board suitable for paneling, 
heathing, subflooring, exterior siding, 
oncrete forms, cabinet work, & for many 
cher structural & industrial uses. 

‘he standard includes tests, standard 
izes, size tolerances, reinspection rules, 
hade-marking provisions, & nomencla- 
ire & definitions. 


fandbook of Acoustic Noise Control. Vol. 
Physical Acoustics. PB 111200 


Office of Technical Services, US Depart- 
ment of Commerce, Washington 25, DC. 
/ 1952. 397 p, $4.00 (Checks or money orders 
‘payable to Treasurer of US) 

tudies the generation of sound stimuli 
the problems of their control. Investi- 
ated are the causes of noises & their 
fects on operation of industrial ma- 
hinery, factories, aircraft, & commercial 
residential areas, as well as methods of 
ontrol of structure-borne & airborne 
coise. Also discussed are the absorption 
haracteristics & behavior of various types 
f building construction & noise-reduc- 
yz devices & materials. 


{andbook of Acoustic Noise Control. Vol. 
I. Noise and Man. PB 111274 


1953. 271 p, $3.00 (payment as above) 

\pproaches the problems of noise con- 
rol by a thorough study of the effects 
f noise on human behavior, work per- 
ormance, body functions other than 
earing, & on the after-effects of noise on 
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hearing. 
posed for the control of noise which in- 
terferes with residential living x speech 


Engineering criteria are pro- 


communication or damages hearing. 
Curves & tables indicate maximum per- 
missible levels of noise in various areas & 
situations. 


BOOKS & PAMPHLETS 
85% Magnesia Insulation Manual, 
Edition 
The Magnesia Insulation Manufacturers 
Association, 1317 F Street, NW, Washing- 
tones Ca e820 M/A vp dty 
The presentation of an Association, rep- 
resentating 6 nationally known pro- 
ducers of 85% Magnesia Insulation, 
containing current insulating practices. 
Includes thicknesses for pipe insulation, 
thermal expansion of pipes, weights « 
dimensions of pipes, & heat losses from 
pipe & insulation. 
Well illustrated to 
applying insulation. 


2nd 


show methods of 


Steel Structures Painting Manuals 
Steel Structures Painting Council, 4400 
Fifth Avenue, Pittsburgh 13, Pa. 1954 & 
1955. 8% x 11, cloth-bound. vol. 1, 423 
p; vol. 2, 292 p, $6.00 each, postage paid 
Volume 1 presents articles by well- 
known authorities on theory of corrosion, 
mechanical & chemical preparation of sur- 
faces, quality control of paints, compara- 
tive costs, painting of steel surfaces of 
various structures, tanks, etc, & causes & 
prevention of paint failures. 
Volume 2 deals with recommended paint- 
ing systems for steel structures, general 
painting guide, special painting, & spe- 
cifications for various uses. 


American Standard Specifications for Rein- 
forced Gypsum Concrete. ASA A59.1-1954 


American Standards Association, 70 East 
45th Street, New York 17, NY. 1955. 
84 x 11, 7 p, 75¢ 
Covers the design «& installation of 
poured-in-place reinforced gypsum con- 
crete poured over permanent formboards, 
including slabs where formboards are 
supported by sub-purlins or by primary 
framing members, & not over temporary 
or removable forms, though the pro- 
visions for storage of materials, deposit- 
ing & finishing of the gypsum concrete 
are identical. 
Gold Seal Floors & Walls, Installation 
Specifications 
Congoleum-Nairn, Inc., Kearny, NJ. Janu- 
ary 1955. 8% x 11, 54 p 
Brings up to date information for in- 
stallation of Gold Seal Floors « Walls, 


& introduces a new adhesive. 
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Plastics in Building 
The Building Research Institute, 2101 Con- 
stitution Avenue, Washington 25, DC. 
M55, Sy oe til, GO) joy, SSS 
A report on the uses of plastics in the 
building industry, compiled following 
the Conference on Plastics conducted by 
the Building Research Institute, Octo- 
ber 27 & 28, 1954. (see p 41-52) 


Selecting Windows, Circular Series, Index 
No. F 11.1 


The Small Homes Council, Mumford 

House, University of Illinois, Urbana, Il. 

January 1955. 8% x 11, 6 p, 10¢ 
Discusses three basic types of windows 
with advantages & disadvantages of the 
various types. 


Heating, 
Guide 


American Society of Heating & Air Con- 
ditioning Engineers, 60 Worth Street, New 
York 13, NY. 1955. 534 x 9, clothbound 
1680 p, $12.00 
New & enlarged edition of this authorita- 
tive Manual presenting latest techno- 
logical developments & results of recent 
research. 
New information added on cost of op- 
erating residential year-round air con- 
ditioning systems, with a new chapter 
emphasizing special factors to be con- 
sidered in designing systems for school- 
houses in various localities. 


Ventilating, Air Conditioning 


Technical Notes on Brick & Tile Con- 
struction 


Structural Clay Products 

18th Street, NW, Washington 6, 

March 1955. 814 x 11, 4 p, illus 
This monthly publication continues to 
publish information of technical & prac- 
tical value relating to use of Structural 
Clay Products. 
March issue is devoted to the “Design & 
Construction of Large Masonry Chim- 
neys,” suitable for schools, shopping cen- 
ters, hospitals & apartments. 


1520 
DE 


Institute, 


Typical Designs of Timber Structures 
Timber Engineering Company, 1319 18th 
Street. NW. Washington 6, DC. 8% x 
1344, 123 p, dgptv 

A reference Manual of engineered tim- 

ber construction for use of Architects & 

Engineers, 


Public Health Engineering Abstracts 
US Public Health Service, US Department 
of Health, Education & Welfare. Wash- 
ington 25, DC 
A monthly publication containing ab- 
stracts of articles related to many phases 
of various forms of pollution, public 
health practices, insect & rodent control, 
sewage, wastes, water supplies, etc. 
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The Youtz-Slick Method of Construction 
United States Lift Slab Corporation, Perry 
Brooks Building, Austin, Texas. 1954. 
(Sey si Dee Ge 

A booklet illustrating & describing “Facts 

You Should Know about the Youtz- 

Slick Lift Slab Construction Method” 

with details of construction & completed 

structures. 


Bryant Guide to the All-Electric Home 


The Bryant Electric Company, Bridge- 
port 2, Conn. December 1954. 8% x 11, 
23p, 10¢ dpt 


Illustrates « describes details of equip- 
ment & planning for adequate wiring for 
new house construction or moderniza- 
tion of old ones. 


Following are publications of The Na- 
tional Fire Protection Association, 60 
Batterymarch Street, Boston 10, Mass. 
If purchased at one time, the six volumes 
are available for $30.00. 
NCF I National Fire Codes for Flammable 
Liquids & Gases 
1954. Clothbound, illus, $6.00 
Includes Standards for Dry Cleaning 
Plants, Spray Finishing, Hospital Op- 
erating Rooms, etc. 
NCF II National Fire Codes for Combus- 
tible Solids, Dusts, Chemicals & Explosives 
1954. Clothbound, illus, $6.00 


NCF III National Fire Codes for Building 
Construction & Equipment 


1954. Clothbound, illus, $6.00 
Includes Codes relating to many phases 
of planning & construction, including 
Protection of Openings, Protection 
Against Exposure Fires, Incinerators, 
Garages, Building Exits Code, Places of 
Outdoor Assembly, Hotel Fire Safety 
Law, Chimneys & Flues, Standard Build- 
ing Types, Industrial Buildings, Protec- 
tion of Records, etc. 
NCF IV National Fire Codes for Extin- 
guishing Equipment 

1954. Clothbound, $6.00 
Includes First Aid Appliances, Sprinkler 
Systems & various other types of Ex- 
tinguishing Equipment. 
NCF V National Fire Codes — Electrical 

1954. Clothbound, illus, $6.00 
Includes the National 1953 Electrical 
Code with Interpretations « Interim 
Amendments to August 20, 1954, Cen- 
tral Station & Proprietory Signaling Sys- 
tems for Dwellings, Static Electricity, 
Protection Against Lightning, etc. 


illus, 


NCF VI National Fire Codes — Transpor- 
tation 


1954. Clothbound, illus, $6.00 
Includes Government Regulations, 
Transit Operations, Piles x Wharves, 
Marine Fire Hazards, etc. 


* * * 
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American Standard Specifications for Gyp- 
sum Plastering & Interior Lathing & Fur- 
ring 
American Standards Association, 70 East 
45th Street, New York 17, NY. 8% x 11, 
17 p, 75¢ 
A representative Sectional Committee of 
ASA Project A42, under sponsorship of 
The AIA «& the American Society for 
Testing Materials, has completed a com- 
prehensive revision of these useful & in- 
formative standards. 


The Estimator 
Lowell Roberts. 
pany, Akron, Ohio. 
$1.00 

Unique & useful compilation of more 

than 500 tables of sizes, weights, types, 

uses, properties & qualities related to vari- 
ous building materials. 


The 1955 List of American Standards 
American Standards Association, 70 East 


Crawford Letter Com- 
1955. 6 x 834, 112 p, 


45th Street, New York 17, NY. 8% x 11, 
48 p, free 
Lists & indexes some 1500 American 


Standards, of which 210 are for con- 
struction & civil engineering; 153, me- 
chanical; « 272, electrical. 

American Standard National Plumbing. 
Code 


Sponsored by The American Public Health 
Association & The American Society of 
Mechanical Engineers, 29 West 39th Street, 
New York 18, NY. 1955. 5% x 734, 174 
p, $3.50 
Following the approval, February 17, 
1949, as an American Standard Plumb- 
ing Code of the Code formulated by 
ASA Sectional Committee A40, the 
sponsors of this Code recognizing that 
several other Codes had been developed 
in various parts of the country, organized 
a National Plumbing Code Coordinat- 
ing Committee under Chairmanship of 
Dean Dawson, College of Engineering, 
State University of Iowa. 


This Committee has had the benefit of 
research in the field of plumbing con- 
ducted at the National Bureau of Stand- 
ards, University of Iowa, University of 
Illinois, U.S. Public Health Service En- 
vironment Center, & other nationally 
recognized laboratories, as well as a dis- 
tinguished Advisory Committee under 
Chairmanship of George N. Thompson 
of US National Bureau of Standards. 


Southern Hardwoods for Paneling & In- 
terior Woodwork 


Southern Hardwood Producers, 
Sterick Building, Memphis, Tenn. 
11, 12 p, tv 
Describes & illustrates in color the use 
of Southern Hardwoods, with a chart 
describing various hardwoods with their 
architectural & other uses & finishes. 


Ines 


8 x 
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Following are available from The Amer- 
ican Society for Testing Materials, 191 


Race Street, Philadelphia 3, Pa. 


ASTM List of Publications, March 1955 ; 
Covers many new & previously issued 
books on Engineering materials, Stand- 
ards, Symposiums, Indexes, Proceedings, 
& Special Publications. d 


Directory of Commercial and College Tesi 
ing Laboratories 


January 1955. 8% x 11, 39 p, $1.00 


A successor to the Directory published 
in 1947 by US Department of Com- 


merce. 


Lists laboratories equipped & prepared 
to undertake testing on a commercial or 
fee basis. Information is given concern- 
ing 278 commercial testing laboratories & 
their 151 branches or offices; also, the 
laboratories of 86 Colleges that are pre- 
pared to do testing under certain con- 
alist ions. ) 


Compilation of ASTM Standards on Build= 
ing Codes 
March 1955. 8% x 11, 950 p, $6.00 ‘ 


Brings together more than 250 ASTM 
specifications, methods of test, & defini- 
tions of materials included by reference 
in the major building codes of the United 
States & Canada. Due to wide variety 
of materials covered & many technical 
committees concerned, these standards 
previously have been scattered through- 
out the 10,000-page, seven-part Book of 
ASTM Standards. 


The compilation is designed for the use 
of building code authorities so that they 
can maintain a complete set of applicable 
ASTM Standards for instant reference 
at all times, & for facilitating building 
code revisions. This compilation also 
will be of value to architects. 


Symposium on Lateral Load Tests on Piles 
(STP 154) March 1954, & Supplement 
(STP 154-A) January 1955. 6 x 9, 104 
p and 48 p respectively, heavy paper 
covers, $2.75 (supplement alone, $1.50) 

This symposium and its supplement pre 
sent in ten papers information & data 
derived from tests of full sized piles & 
laboratory tests on model piles. Behavior 
of piles under different types of loading 
& in many kinds of soil conditions is de- 
scribed. Results of most of these tests 
have not been previously published. 
Information & data presented are of great 
value to science of soils «& foundation en- 
gineering & will be helpful to those con- 
cerned with design of water-front struc- 
tures, buildings, silos « other structures 
resting on pile foundations, 
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SIMPLIFIED DRAFTING PROCEDURES 


WA CONFERENCE on subject of “Simplified Drafting Pro- 
cedures,’ arranged by Department of Architecture at 
Worth Carolina State School of Design, was conducted at the 
inter meeting of the North Carolina Chapter of the AIA. 
Moderator for program, which lasted one full day, was J. Roy 
Rarroll, Jr, FAIA, Philadelphia architect. Panel consisted of 
Ms P. Street, general contractor of Charlotte, NC, & at that 
ime President of the Associated General Contractors of Amer- 
va; Guy G. Rothenstein, New York City designer; W. L. 


Healy & A. H. Rau, drafting supervisors for General Electric 
Company & co-authors of “Simplified Drafting Practice” ; C. E. 
Silling, FAIA, architect of Charleston, W. Va.; & William 
Demarest Jr, AIA Secretary for Modular Coordination. In 
view of GRID LINES concern with simplified drafting & detailing 
& since conference gave considerable attention to Modular 
Measure as a readily available means of simplifying drafting 
procedures, selections from conference transcription are being 
carried in GRID LINES, 


}ELECTIONS FROM ADDRESS 


3Y WILLIAM L. HEALY 


WVhile our experience has been directly 
jaore concerned with industrial drafting 
F. mechanical drawing, we feel that basic 
Principles of drafting simplification ad- 
Socated in our book are applicable to ar- 
Hhitectural drafting. 


Nhat are simplification & elimination of 
hon-essentials? In simplest terms, this 
eans merely omitting from drawings & 
Jayouts those things which add nothing 
No accuracy, completeness & clarity. Op- 
Dortunity to effect savings by eliminating 
h work - that - should - never - have-been- 
Hone” presents real challenge. [Extra 
miews, unnecessary lines, repetition, con- 
ventional representation instead of sym- 
olism are but a few examples. | 


Jur customers — or production, manu- 
‘acturing & construction people for whom 
jrawings are principally made — are not 
In least bit interested in drafting tech- 
nique, nor beautifully executed, time- 


monsuming layouts & orthographic pro- 
ections. What they want is information 
chat is complete, concise, accurate & on 


me. For instance, if it is possible to 


convey information by word description 
alone, then no supporting delineation is 


needed. 


U 


Complex parts can obviously be described 
with illustrations 
For such parts a 


economically 


more 
than with words. 
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drawing is made which serves as a frame- 
work to support dimensions & other 
necessary information. Explanations can, 
however, complement illustrations & 
make drawing of extra views unneces- 
sary. In other words, a good draitsman 
should use no more delineation than is 
necessary to present his story with clarity 


& completeness. 


Drawing con‘aining superfluous lines or 


unnecessary delineation & information 
means that, not only has time been taken 
by draftsman in preparation, but — more 
important — that there is continual use 
of time by everyone required to use draw- 
ing in interpre‘ing unnecessary instruc- 


tions. 


I could hold forth for some time talking 
to you about North-arrows « I think 
you would know exactly what I meant. 
In a large utility company somewhere 
near Chicago, the chief engineer was 
taking me through the drafting room & 
I asked him what was meaning of this 
big, shaded ball with a parrot sitting up 
on top, maybe it was an eagle, an arrow 
on the back. It seemed to me that every 
draftsman in that organiza‘ion vied with 
the others to show she most beautiful 
North-arrow. There is another thing 
that I have seen on architectural draw- 
ings of a dozen different concerns & that 
is beautiful lettering. We in industry 
think we haven’t time to put such notes 
on our drawings & like to have a type- 
writer available to every drafting group, 
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whereby notes can be put on tracings by 
We cannot 
afford, gentlemen, to have skilled tech- 
nical men lettering notes. 


a typist —clerical help. 


Within limits, a small drawing can 
usually be made more easily & quickly 
I like to call that an 
In Schenectady one day, Mr 
Rau & I were watching a blueprint-ma- 
chine produce yards & yards of dark blue- 
print paper. 


than a large one. 
axiom. 


I went around & saw the 
tracing —in upper left corner, occupy- 
ing about 4 sq in of that tracing was a 
delineation! If I were to ask that drafts- 
man why he took such a big piece of 
paper to put such a small detail on, I 
know exactly what he would tell me. He 
would say: I left room for future details! 
We are printing, as you have already 
heard, some 75 million sf of blue print 
paper in General Electric Company. It 
costs us about 6¢ psf. Mr Rau tells me 
that our tracings are about 60% too 
large, or 40% effective. 


When I go into management today «& 
ask them for more space for files, I’m 
licked before I go in because manage- 
ment tells me: If you want more filing 
space, you go & make it yourself — there 
is nO more room in our operation & we 
are not going to build additional files 
for tracings. We are doing exactly that 
—we are microfilming tracings & then 
destroying them. 


(concluded on next page — discussion & cor- 
respondence will be continued in GRID LINES) 
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SIMPLIFIED : ‘ ELABORATE 


~~ 
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SIMPLIFIED ELABORATE SUGGESTIONS FOR SIMPLIFICATION OF ARCHITECTURAL DRAWINGS 
pier a arene? 0S 2 Ig-7 NCZA a e draw free-hand wherever possible, notably in presenting detailed parts of simple contour 
THO. ENDS 2" LG. 

"RY BOTH ENDS. €+9 — this can include circles up to about 12” diameter : 


e@ take advantage of symmetry to eliminate unnecessary delineation 


e avoid use of elaborate or repetitive detail 


@ omit unnecessary views & sections, using partial views & sections only where necessary 
for clarity 


e to simplify sections, partial freehand hatching is recommended 

e eliminate all lines not required for clarity 

e@ never give same information twice — use general notes whenever possible 
e simplify North-arrows, or use appliqués 

SIMPLIFIED ELABORATE e@ use symbols instead of conventional delineation wherever possible 


e eliminate inch marks — but retain foot marks, thus 1’-10, 2’-0 


e use American Welding Society weld symbols 


@ use transparent adhesive appliqués for repetitive delineations, symbols, notes, instructions 
& other notations 


all illustrations from GE 
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